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ABSTRACT : PURPOSE: To realize a reduction in an on-state voltage and the improvement of a 
current, which can be turned off, in a reconciliation manner. 

CONSTITUTION: An N-type layer 43 having an impurity concentration higher than that of 
an N" layer 42 is provided between the layer 42 and a P-type base layer 44. 
Moreover, P + layers 91 having an impurity concentration higher than that of 
the layer 44 are formed in the exposed surface of the layer 44 which is connected with an 
emitter electrode 51 . As the layer 43 is provided, a carrier distribution in the layer 42 
approaches a carrier distribution in a diode. As a result, an on-state voltage is reduced as 
(~ the value of a current, which can be turned off, is maintained high. Moreover, as holes are 

easy to escape from the layer 44 to the electrode 51 owing to the layers 91 , the value of 
the current, which can be turned off, is improved. 
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(57) [SM] 

[«P»^a] N-I4 2tP^-Xl4 4^)Ki:, N" 
JI4 2cfcDt)5Ftt««|ff<Z>iBliNJ14 3a*Rtt£*lTl> 

^P 4 i9 1*MSnTV^. NS4 35&*R#Sn<5> 
fcfcfc:, N"14 2k:*frt«*^U7»*3ft«, ^'f*— 

P + JI9 lOfct&K:. *-J^P^-xi4 4^6 




9 1 : P f /i (»7<04M«*JB) 



1 

[#!?§f#(D®H] 

mi£w,2 ©^bswt a* i i co^mwm 

2 mmmom 3 o^aron t , 

iS©i5<D*«ftId:> 

£®m5©¥»#»<&»BKMnffi£#U fi9E*5<& 

^©^Bl*^bTttEJB4©*##:»t#iaiLT»E 
ffiER4 & tf » 5 <0**#»«B±»cERatifc* 1 0 
jftEfg 1 <D*m»m<DX 2 (D3£S±JcES$n^m 2 <D 

Rfc*3^T, 

m&m 3 ] 1 tzamommr- hs***R 
4 ] 1 &n ur*s 3 cD^m^tcE 

KOJSgy- hffl*«WMSRK:;Blf>T. 

MESS 2 (0**ft:B^fl9E* 1 <B¥W#B£JC»l,SK 

[B*s 5 ] m&m 1 & ^ i,m&m 3 co vi-rn^^E 
hR¥*<tRR. 

6 ] 8f sftS 5 £BR © W»y- h R 
RtC«fr>T. 

K% 1 2 <&±ffifc«#WKBmLT^* 

7 ] mxm 1 &n bit &m 6 o^-m^icE 



(2) #i¥8 - 3 1 6 4 7 9 

ffiE»4©¥«ftticD«fflBa** H^fcB»T*WE¥ 

ffi»omk:**ftTEKsnTir^«»y- 
[»*h 8 ] it ^ 7 cfSicD^gy- hai¥Slft:R 

R£«fr*T. 

^ES4CO*5»#»OBmffi^aJE»5<0**ft:Jlo[)-- 

10 E— Bi3SK:E?«UT^*l6»y- hS*»ff»B. 

9 ] RsftS 8 fc:E«(B»»y- HS!¥3»f*:R 
RKU3fr»T. 

89E»l<D£Rffia*, WE— SSfc43^T<7)*.H9EfB5© 

m&m 1 0 ] m&m 7 *cE«o«ft»y— hi*9# 

ttEffi5 0>4MMM#t* WEfB4©4 £ *#JBo*Bki. 
SlrifcWfttlil>[CD#ttK:ERSnT*D, 

1 1 ] »*a 1 a:^ l» 1 0 cD^i-rn*^ 
»teK4 <D*mi*mtfi+ •zvnmmomftiz* mi mm 

u&&m 1 2 ] m&m 1 &hl»3»b 1 1 co^-rn^ 

89E»©JK»^fiH"r«>«J: i 5^JSE$n, I9EJB2©* 

[§*#Si 1 3 ] M*S3 fcE«®»»*'- 
RRfcfc^T. 

fl9E»0/Sffl5$fiB"r*ck3fc«j3tSn. WEJB2CD* 

ttE«8CD¥«»R«s. RE»3©*W*lcaBSnT 
»*Z££ffR£T*IMy-h&¥*<tRR. 

m«« 1 4 ] ha***RR©Hjfi*ffifc 

Sl*3J:tf*2±B£«ffi-r*££*>fc:. SB 1 ^Sco 

* i ±&*t&®tmm<Dm 2 mm,m<vm 2<d* 

m^mt^V, NERl±B£ttRE«l®¥*iM 

^RttsLfflE* 2 sBicttRER 2 <D*m#m&ttm-? 

50 ^*W»*«fe»flET**S»*iat, 



-2- 



3 

89E¥*#*«<0fflEi6 2 2EBK:, MESS 2 <7>¥2S#)I 
«£:&AblK«T*C:i:fc:«fco-t\ 2 ^m^S<7)^ 3 

mzm 3 i w*s©;Ftt«i£&A 

ttBB4 0¥*ttB®*B±lC. £ttft4®¥«*B<D 

*M«*aALl£ifcT*II<hfc:«fcoT, f«fE354 <D¥3f 
<tti<D«ffi«#K:JB 2 ^m^^^ 5 <&¥*#«£aft 
»K»JfcT**3©ffiAXB&, 
WE»4©4 t WtfJBSffi*«fc^ffiE*5 0*W»Bco* 
B±fc, ttBB5®¥**B®*B®-~tt«fltrBnB 

E¥»»*«*a«ttk:l»*r*2itfc«toT, 4>&< 
t*>WE»4<04 £ *»«i*KaT-5«*©ai*»j*b» 
*<o«WE*KK*»*T*IB 1 coi^Sxii, 
NEB. BBB 4 *«ktfBE»5(DiMW*: 

m^n^nnmmzmmm&M&Tzm 1 out, 

WE»*aisr*J:3fc:fl9E«»«±k:««#*»a-r 

&■ $ ft & mr E*m# « atrBBa b □ « * t-« icrs 

t^^UoL ttfiftAOWBttSMMS&LT 
a-*-£2 4)|l*£XS4:, 

WEtt»K©affi±&tf 89E»JcaK$ nfeW«#<oa 

fi9E»i»a<oaffi±{c, ffirE»4o*sift:a<DSffiR^ 

£ LT9JE*6SSS:^H9E«fi»M^a«M^^56-r^m 
»B»3 0»*XSfc«fcDBffiLfc»B»4fttf»5© 

taE*»#»«ofi9E» i ^ffi<D±f-^m*^si^"r^ 

[it*a is] is*3s i 4 »wE«©tt»y- bm*m 
web 1 ©bsxst, ne«3»fttEfli3«>4&«»a« 

[b$h i 6 ] m *m i 4 kuatowjy- bs&*m 



(3) 4#IW¥8 - 3 1 6 4 7 9 

^fcE«Ott»y- HS!#«#Sfi©Ba*ffiK:;Bir> 

ttESB»rtxs*f. 

T> 

«»E--^ffi^ffiASnfcSiJE^>E«?^ffi«T«>ii«fctc: 

«t^tii wbbomeb 1 *w#B*»j£-r*xg 
t, 

M«a l 9 ] IS*^ i 8 i:E8o«»y- hS¥« 
<**B«>BB:frttK:i5V»T. 

mess i w«ffl©T*B«*aA-rsxa*«, 
30 a#iWfc»ja$nfcHPB5**r"r«)U^x h/^->£ 

ME-**B«>±K:»j«snfcmEU^X h/^->£ 
vx^tttii 9*S(0?t(« CttE¥«^S4K#0) 

T, 

40 WE»«XST«dcSns«ifE**ffS«^ 

WE*l©¥»*BtWE»2©**#BOMfc^if S 

[»*B2 i ] n««2 o icEKoisfty- h®** 

n^<D£ffi*Wr*» l WBaoHUMtSBiteiPB? 
50 ME*«ffs«#a>-**B©±K:xK^^->Y;wj«ft 
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5 

IZ ,fcoTBE»6 <D*m#m&£Zt& 2 Q¥*#j|&JK 
2 2 ] if ^ 2 0 Kffi«©«6&y- hSMf^ 

BitBgt6 ©^gffcjf ©affile 1 J9HM©7FM*S:aA 
b /tgBCffi&T « Itfcio TBEB 1 

m&m 2 3 ] m&m 2 2 KEB©*6i§y- MtfiN» 
itaiBSg 6 © ©a® t- »j&-r -a i§ t . 

WE^6©*^S©^ffifc^SnfcMSBUS?^. h/1 

©¥«#s©sfficawMcjgtA-r-5xet. 

MESS6 ©¥##B©^ffik:B«WcaA£n;fcflaE;F 

y- hS!¥3JH*gEB©Bi&2fi£. 

tlf^2 4] ifjfcgi 1 4ftHLB3ftB 2 3 ©1^-fn 
*»KE«©l6»y- K^¥W^H©Si§^(Z*3^ 
T. 

BE£2 0¥Bft:B. M?BI3C¥##i. RtfffiESIS 

4 0^*B£4stt<&;f:MttB&«. -tn-enci. c 3 

C mSC* £LtziL%. Z\ft<b<Dm&tfCz<Ci<C4£tj. 

-5<tpic. Bfriemi©aAxg*3iy:fltrfBm2©igEAx 

B©SiS#i£. 

[»#3i2 5] W#Bl 4ftHUB#S2 4©«,vfn 
*CEt«)W»'- hM¥«#^B©SiS^(-*3U 
T. 

ttEB4 0¥Bft:Bc!>£Sk:£ 1 «tll«>7Mtt«SA 
bS6»-r«CttC«toT. StlE!g4©¥3S{*:B©SM8B 

it*»«tt*«ty- hsi*#«EgB©iaiS^ffi. 

[R$3 2 6 ] 2 5 fcBB©|fi»y- h^^^ 

#*BOBJB*ttfc*^T. 

flSEm4©ffiAxgr-n. m$imzfflo-tz>wam&iij 

t5WXh;^->*«, ffiES£4©¥3H*B©£ffifc: 
LTffl^T, as'l*m3S©5FttiKlS:ttAUlt«-r-&ri: 



(4) W8-3 1 647 9 

6 

CfcoT, ffiE£7©¥##Ba<MESIS4©¥3M*:JI© 
MESS3©aAXSTm>'=>n-5gftEU^.X h/^-> 

a<w-r*i§ psb t s&ess 4 ©aAigtffl ^ en* was 

^7fflfi#I^ ffiK£4<D¥*#:B0)&Bffia-C!)£ 
t» CSft 3 gg*£ £ A a?) 2> «fc 5 fc. C1P 

70 MMtB 2 7 ] ffi*g 2 5 KE«©«B:y- h §y¥3i 

8&sas3©aAxac43tt2)S2»ms©^FMiK»©aA 

Stt. H5E»4©aAxafc*3ft?>Sl*^©?FM!Kj 
©aAfiCit^T. Z\ <nW, 1 ^Ho^FMWc^JS Wfc 

3g#g§©gfj£;Sffi. 

m^B2 8] 4 3iif»u»*gi2 7©v»m 

T> 

20 BE$ 1 OiSlg^, 

«ai©:fiK*i*ffiAU ■€-©«i6«'raj:tic±oT. 

BEB 2 ©*i#I<J:0 &**E&»g©igt>ffS 1 ffl 
©B8©*^#:@€. fJE«©J£gBC^J«-r«>Xg<£-g 

[B*3B2 9.] R*3H1 4ift^Uli*3S2 7©^-rn 
*WCE«©«fi»y- hffl*B#»B©BB3SFffiK:*^ 
T. 

50 BESl©ISfe*xe©^C, MEB, &StffcWEJ64 
*5«tt^fllJEm5©#«#:B©BtfiffiC. 3f^5®¥W 
#B©^*E'»Bffitc:|?MWC{gBb^:ViSS©aABT 
. »l*.Bffl®*Mtt*aAU -tco«ttB-r*CtK:«fc 
ot, ttEB2©4UWM^QfcTMtt&£<Z>Bt>£l 
3im^©B8©^#B&WEB©J£Wt^-r-5i:r^ 
ISC, BEm4<!>¥BttB0BtHB£. 13l£gl4©¥3f 

40 m&m 3 0 ] at#3i 2 8 *fc«IS*^ 2 9 CEB© 

mmy- hm^m&mmommjsmz&^T. 

wl&m 8 ©*3J#B€:^-r*fc»©m 1 #m^©^FiS3E 
#l©aA*ifTtonfc^fc, fiflEig©F»9gf'^^&^p£ 

u *©»c©ift»B!*i»*-r*ia*. -s 

C£*<BBfr-5l8»y- hS^BffBBOBS^rife. 
[BBQBia&KH] 
[0 0 0 1] 

^sstx-t©sjg^tcs-r-5fc©t?, #tchu>^ 
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[0 0 0 2] 

mmv&wi] m4 7 te«e*<0jie»y- hM*m j »£m 

l»y-H;W#-7h7>^^ (J^TlGBTt 
^5. *fchU>^y-h«gjgcoi GBT^Uil GB 

[0 0 0 3] >fi^ ^m©q D n^$X^-^/jN^ • iifb^: 

HSfc^xossaft-f >M-^-r»**mft«iiiK, Vim 
:n^^-TAWxt*§ i GBTt«M7f>^ 

iS^nmm, S OA (Safe Operating Area) 
[0 0 0 4] H4 7tr43^TlHP + ^l/^^^, 2tt 

[0 0 0 5] IGBTOtffSRWS. XSy 

mmvcESr, i$y^tai oty-hms 7 borate 
^^n^>o £©^**;n&in;Tx* y&m& i o^ 

[0 0 0 6] ^aA$tlfctfl:J:i9P + 3l/^^I 

i ^ p + a v z $ m i & «fc xt n * ; \* y y 7 m 9 & m a u 

l:«tON"l2a)S8i^fi»:fiTl/ I GBTofM 
SHif^cT^o CD I GBTcDaU^-X^;/^ 

[0 0 0 7] Jfcfc, I GBTCD^>^>6^^-^«Jg^ 

TSRUcWU x$ y ^ti l 0 ty- ht«7 top B l»: 

BiaaftT^&y- hmEE vge $ o v&ttitmjw tt, 

fr>fc^**;U««l 2fl«PS!K:K?K x^>^1110 
tlT\,*itn z P£ft-Mtttl*ti3)s>?*ni&l Is X 

[0 0 0 8] — «K I GBT(D^->mjEcO^«WiE« 

sta^sa©— ^tu-c, i gbt^s^mosf 



(5) 4#$!¥8 - 3 1 6 4 7 9 

nuniGBm *(a-fc^wi«*T#*/fW'iis/jNr 

^r^JlctD, ^(DMO S F E TOi^JSi^^I* 
[0 0 0 9] 

[K9J**#ftLcfc3<fct-*RJBl B48ttIGBT©9 

-f 5 h^>:/A*, 16ttMOSFEm*. - 
ASK, I GBTttH4 8<B««I!&T«£n£. L^L 
70 I GBTCDP + 3 1 , N + A*777l9<hN-l 

5 b^>>>A^ 1 5 Ohf ett/h^^ODTf, I GB T 
ttMOSFETi^*-H 1 7 <fc<Bja^1*£«lttL» 

[0 0 10] m4 9(W*-7 h^>>?A* 1 5<Dh 
ietf/^£\,*£{sr££^<D I GBT(B^ffi|HlB&£^TlEl8& 
IHT^^)o m4 9\Z^X. 17tt^t-h\ 18« 
MOSFETm B50ttPIN^t-F 

[0011)84 9fc*^T, MOSFET1 8 \t 
5A-f y^>^iK^eh#*_TcJ;V^£, I G B Tco P I 
N^-f 1 7 0N"lO*tU7i*»*ttH5 0 

s tc & ^ te-r -e$> ^ t<D £ a te& £ & ^„ 

[0 0 12] 05 1 teft^CD I GBT^^t>TO 
t'ON-I 2 <D*r* U 78«»S*STy77Tft-5. 
05 OJC^^n^cfc^tC, PIN^t-F0t>ttl 

U 851 \Z7K^ftZ>&o\Z. «©IGB 
Tt*^<&*>«ffi-C(ON-Ji2<0^r^ >J7ittH N" 
M2(DZ1 ^ e>X 5 y?M<Dffi&^Am\Z 

S / >ltl^ 0 I©feJ6i:a*0 I GBT©*>«Ett 

[0013] 1#fCi^HjEcO I G B TTfttN- S 2 C0i¥^ 

'J 7Jlfl! U ^ ^i©*«A^X5 7 ^«oa 
8B^^T£fK©£jEkJ:, *tU77'f7^A^Hi: 
40 7?*tttfN-B2(DJ9^^J;oT»»$nf«t^^^, n 

filttN'l 2 <D&&&m< ftSi:lfe#oT*« < & 
0, iSWEE© I GBTtC^^^^^-r^- F<h(D^>® 

[0014] ClCDci:^^ I GBT(D^->Mf£t I GBT 

6nt^4. ^(Ol^MCT (MOS CONTROLLED THYRI 
STOR) TffeD> I EGT (INJECTION ENHANCED GATE Bl 
50 POLAR TORANSISTOR) Tfe^o 
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[0 0 15] (3 5 2ttMCT©«Jdfc*^TWfffieiT» 
135 2K43.l>T, 2 lteN+AV— 2 2lt 

IW*£T&£o MCTH W>ttS©N-I2^t 

^t^»6nT^5. ^^TMCT««£*SligCD I GB 
T£9«*>«BE«ffi<&:£. 
[0 0 16] L*>Ltta*S, t7fl$t:HP^X13, 
Ni^2 2fttP^^2 3)d^M$n§P^t* 

*;pmo s t*ym<D p^* *;umo s ft»jBS-&to««c 

[0 0 17] I EGT<20iJ<hLTte, W5-24 3 

5 6 m^m\zm^nx^^h(D^$>^ 0 & 

SB¥ 5-243561 ^«OH 1 0 1 K5RSn& I E 
GTTIiUi I GBT<D-fifrfe;]/<0NX* s/^««Rtf 

[0 0 18] I EGT<D»jf^«S*WfrU^I GBTt 
mm-V&Ztf. NX^>^iWP^i^d:X = 

tf^ttCftD. I EGT(D*>mEEfcVM I GBT«fcD 
[0 0 19] *7ttffit*^Tt>S*:MfcUffl I GBT 

-)v&jL*y*nm^mfTft< uiigbtc 

[0 0 2 0] Z<D&f<D*-)l<D&M&. Ni^-Xl, 

^>x^;P (-&K0. 6V) £j@x*£SF£rM'#- 
7 h^>i/^^^>-r^)o C(D^:i6U^ I GBTcO-fe 
;^-M0S-3TV^MC^otl^ I E GTT 

z>tz#>\z, *ir>a»<&us! i GBTio $>*y-e^2>m 
[0021] r(D^«±E<o < fc3^s^^»ft*rs 



(6) 4$M¥8 - 3 1 6 4 7 9 

70 

[0 0 2 2] 

B*H*#ttT*fc»©¥»] SB 1 <Z>fgHJl<agBte, & 
T*»l»«S!©Mn<B¥3M*:JI£, CCD* 1 

scorn i <n^m±\zffimzftfci&^i&VQmm<Dm 2 mm 
m<^w,2(D^mwmh. ^<om2<D^mi^m<omm±\z 

0 &*^*E«l»ffi<B» 2 #m^CD^ 3 CD*ag#Jl 

o*»#I©*iB±l:«»tTEKSnft» 1 
*«SJCDSg4<a¥*#JI<h> £<DS!4<B¥»fc»<BSffi 
tCS&MKE^SnfcSB 2 5 O^ftBt, 

2:©»5(Z)^3ttfHa>SB^BipfflS#u, WES 5© 

^B££* C©*6»K^bTffiE»4©^3lflc«i:*rrRl 
UTWE»rtKEKSnfc«W«ffi£* mBS£4&tfJB 

flg 1 (£>¥*»#B(&fli 2 <B±ffi±K:EK£n£:S§ 2 <D*« 

[0023] ^2 <bmw<Dmwte* as 1 <D&w<Dmmy 

«*t>KiiUlfE*2 0*»#«Jc:a-rsi»$^^rT 

So 

[0024] »3©«5B©K«tt, mKomwommv 

50 [0 0 2 5] *4<D5eei§(BKfi«:, *l&^bS3©^ 
JB 2 ©**ftl^|fi2« l <D*»#«£RiILM§KaS 1 

<o¥m<tm<Dm2 <D£.mizmftmzmmisT\<*2>o 
[0026] msomAvngLWte. miu^vm3(o^ 
?n&<Dmw(Djim^-hM¥m{*mmiz&\,*T* we 

» l (hSdES 2 t OBJ:, WB3B 

[0 0 2 7] *6<Z)»M<0»fitt, m5<DR9l<D»mtf 
40 -KIMftSIi^^T, WES 6 W 
Efg 1 (0#««B«]taUSKtB 1 2 <Z> 

[0 0 2 8] S7©^gfH Sglfc^bg§6(B^ 

•rn^<o*?8(o«»y-ha!2pw{|efeBk:*viT, we 

[0029] mscomjKD&mte* m7<o^mcommy 
so ®a<wES 5 <o¥m#m<o—mz & o ss^ffiStBB 
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11 

[0 0 3 0] 8 9©»«08IH S8 0*?8©i|figy 
-hffl¥»ff««K:*^T, WEai S5E 

[ o o 3 i ] m i o (Dftwoimwn. a i oaneoft 

[0 0 3 2] Si l<D5£W<DmWte. »lttViU«l 0 

WE*4<D#3lff«^ ^CDgmffiOgi5^^> ii$t 
ffl©a 7 LT*5D. SKS7 0*»*i 

K*ttS3Ratoa*tt, S9ES4(D¥##JI<7>*eDmrE 

as 7 <D*mfcm&f%< uftiz*$v2>Ti&yiMm<k r> fcs 
net*, 20 

[ 0 0 3 3 ] m 1 2 <0369j<B3£«t4, SB 1 Lfg 1 1 

BUfES^JSfflSrfiH-rSckStc^iBjtSn, SJES2 0^ 
W#Htc*3tt*«t D fc**E4»a£<DiSV>SB 1 ^m^co^ 

[ o o 3 4 ] s§ 1 3 <D5£w<D&miz* m 3 n^moum 

J:3l:»«Sn, ffiTE»2(7)*aW*:Ji^WS«kDt)^ 
•A, 89ESIS8<B¥3H*Bj&^ 8UESB3CD*»tftfiH 30 

[0035] mi 4<DKM©«jfi*tttt, sfctty-hsy 

» 1 ±ffifcJ4S9E» 1 ©^^S^SffiLfJEm 2 £® 

4ifi»fltlit» ME*«#»tR©MfEJB2*ffik:, 
HUES 2 <D*##JI<D^IG^iig «fc D t>» v^t««a* 

\zm 2 ««9(0?fftt«S A LftifclT* ^t\Z£-?T. 40 
% 2 ®tS^©^ 3 ® V#A£ffiEm 2 <D^ffS©a 

ioT, MBS3 ^VMOMg^lcl 1 

4©^»ffJioaE±jc, sK»4©f*<Moaait 

8ftMlC||P®£Wt^5U^Xh/t*->£^j£U ^ 
SU^X h/^*->&VX^^UTS2W«a©^Fttft 
*££K<fcoT. ffiEa4a¥«#Ji<Z) 



#BB¥8 - 3 1 6 4 7 9 

12 

«T^3(DaAIg^:, fl9E8l4<0¥*«:B8ffi;te<fc 

rxmE»5 0)4£aw*ao«ffi±K:, aeaso^wfMi 

»JIKBI*vx^i:bTflllfE*W#»«fta«iMt»5S 

IT^aolSBau, -C-cDftMrEXfiK^nfTd 
»l<Ol»*XSt, 99E«, MES4 

h9e» s (o^mfcm-zrti^ti&mmizmmm&Mi&T 
zmKDxmti. mzm&Mm.Tz><i:o\zmmmmm± 
loaaxa*. «isn&uE 

T» WE»rtOW«#*IW«««i:UTa'r»2a>l»* 
X*§£, WEfft»«<o«ffi±»tXfltE»IK:fflKSnfc* 

mft<D&jK±izmmm&mm-tz>m2<Dmmj:mL, m 

KmtM<osm±^ WEK4O4 £ *flca©*H»0CJB 
5 <D¥«#:II<DSffi<£>-g&£Bi? SB Pffi£*rr£ U^X 

^iilg^:, 8&E»3<Ol»56xe»C«fcD»tBUfcffifE 

a 4 aw a 5 o*aw*a©«BS©±K»«flc*Mar * 
rtic«toT»i ©iiffisMtsigi, we** 

ff»«©ffirEa 1 ±ffi(D±t«l#:$Sit§ £ «fc K «fc 
[ 0 0 3 6 ] a 1 5 ©*M©«JS*tttt, ^ 1 4 

(ommy- hm^m^mcDmm^mz^x, mess 
[0037] in ©*^oaiis^fttt, a 1 4 0^0^ 

[0 0 3 8] Si 7 <&*9!<&«j6:£JSra\ Si 4&HL 

a 1 6 <Diit*n^©*wo«»y- hf¥$#sia)8 

T^aii8m^a)¥#^S«#:€r^{i-r^X^<i:, MSH 

¥mwmm&<D-j33im±iz. xe^+s^mmhcj: 
o tfi^igcoi 2 ««s<o¥«««&aar « - 

tf'ctoT, WEa2 0*#«:a*»jsJETSXSt* £ 
[0 0 3 9] a 1 8 ©»9i<083fi*ttJ4, JBUft^b 

*xii<h. i8#«Mfifto-^igi:8 1 
*l*tt*i£AT*X8£. ME-**ffi»cffiASnfcB9 
E*tttt*tS«T S -ifCJ^Ta 1 »«S©S9Ea 1 

[0 0 4 0]*19O58W0)Bifi*i*tt 1 Sl8tf)^BJ 
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<DffiE-;££ffi<B±K:«j5rrsxe<£:, bUB— #*Hp<b 
[0 0 4 1] fg2 O<058W©«jfi#ffitt % SMft^L 

§§ 1 6 <ov>ma>©*w©i»iay- hS¥»#i£eo§s 

»*ttfc*^T, «HE»«XBT»J«;£n*ttE¥#* 
WBM. ttESS 1 ©¥»ft«£|»EJB2 OPIOID 

[0 0 4 2] 312 1 <D»lJBCD»B#tttt, *2 0<O5MI! 

*«#*«pflrr*xB£. «!K^m»&m»<D-^m 
m^&x ta*r<b ittao tsusea 1 <d* 

[0 0 4 4] ^23 <D3&ljJi<D8!J8:#ffite, ^22 O^BJ 

i <D*m&m*mifc? %>j:m&. mumz&f&tswtm 

AT^XSt, J9E*6<0¥*»ll©Sffi^HJ?Wfcffi 

AsnfcWE^M«*it*"r*xat, zmz-zzh* 

I 0 0 4 5 ] S 2 4 ©««|<Z)«ig^ffitt m »14ft^L 

^2 3<D^n^(Dmm<Dmm^f- hm^m^m<Dm 

m^mz^X. ffiES 2 ffiTE^3<D¥^ 
#Jf> »^ffifE*4©*»#Htc*5^*^F«i»jBffi$, 
-tn-etiC2. C3RtfC 4 £L*:<i:^ cn6<DBI«^ 

# ases 2 ©ttAxa^ff &ton* z t z&mt-tz* 

[0 0 4 6] »2 5©5698©*Jfi*tttt, JSl4fcV>L 

sg2 4<z)iri-rn^cD^M<ojssy- hS¥»*ss<os 
jfi^tttfe^iT, mzm4 0)¥mfcm<Dmmzmimn 

■^MttCaALttfR-rftC&^AoT. S9EI4ID 
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[0 0 4 7] ^26 ©»«©«Jfi*ffi tt, $25 <Dm% 

vitmy- hm^m^mm<Dmm^m\z^x, mzm 

Ah/^-^t, ttE«4<D¥roa®*D£J»ft3 

T, fflE»7(0*3»ffJi*tffifES4©^#ft:HC[)^BSSS 
70 #K»i«H;:»jSS*L (ttEJB3©ffiAXaT«V»6tl 
Slffil^^A h/^— >#*-r*B>P«fcflfEflS4©ffi 

B&tt, WE*5*J:tf»7(O^SW*:JB^ ffiE854<Z) 

*n*na*i»fcHPbT^^2:i***tr*. 

[0 0 4 8] ffi 2 7 (DmJXDMi&JjmZ. W, 2 5 (DfglJB 

3 ©&Axak:*»*» 2 mnm<D^i&M(D?zAmtz. 

WE»4 ©aAxafc*W"*IB l ^m^CD^FM^^aA 
[0 0 4 9] i2 8 0P^iiMH S14^1 

$2 7©virn^038W0»fty- hi**#si©K 

Ufc»l~flJEiliKBi£ ^ <h 1 i®m^<D^FM#? 
£&AU fOMtSCilUot, S9ES2CD* 

«t d t>7tett«aeo)Ki^ 1 ^«^o$ 8 
»E*©*»K:»jai-r3»xa*'&»ct*«F« 

jo [0050] ^2 9 <Dmw<omm.jjmte* mi 4^u 
i2 7oi^-rn^co^0jo^ey— k^^^^s^® 

iS;&«5K:43V>T* MES l ©iiliwii:, B9E». 
ft £ tflcffiEW 4^iMiei 5 (B¥*#Jl(Dgfcii® 

ft^8KoaA»T«l»«S©5FM«*ffiAU, ^co 

tHMueoxtijn l wtt&oiB 8 o^i^MEi© 

tc. Stt«4<0¥«#MJ:Dt>7M«Sftcr>n^»9(D 
[ 0 0 5 1 ] SB 3 0 OXnon^ll ft 2 8 Sfctt 

$2 9a>nna>««y-h9¥«*ttBfl!>Ha#ttK:« 
^t, fl9E»8(o*aiffH*»fiii-r*fc»©»i**fB 
©^Ftttt<oigEA*<fft)nfc«c ffifEa^AS^nesjR 

[0 0 5 2] 

50 <$JS©»il>Hllt Z.<DR91<D—&m<DMm<D& 
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by- hm*m&mw<D¥mm'v&z>. &>t\z, mm? 

tftB^-T^o O2te0 1 \Z5jkLfzUM I GBT(D- 

[0 0 5 3] lEll fc'-fc^T, 30I1UIIGBT, 3 1 
US 1 ©it« t l/TOX$ y^ifi, 3 2tt^- hffi 
ML 3 3«y-h/tyH, 34li-«-fe;i/T*-5. 

[0 0 5 4] 02 Rtf B 3 K&HT. 4 1 \$fH 1 CD¥*g 
*iitt©P^l/^^i, 4 2ttS2(D4MM*:Jl<!: 
LTCDN-g> 4 3tt»3®4 £ *#JB£LT©NJB* 4 
4fi*4 04 t W#JitLT©P'<— XB, 4 

ttB^UTCDN'A^rJf , 4 7«»^bTCDHU> 

4 8«*6aiBi:UTQy-htt»BI. 4 
«£LT©y-hM* 5 0ttSra«6&K. 5 1BB1 
©ili<htt(DX$ ->^llTi 1 T^UcX^ y * 
3 1 (7) — pBtf^^o 5 2 fim 2 (Di^ffii: LTCOD 
5 3fift^m 5 6ttM/>f4 7 

[0 0 5 5] h*6&Bl4 8 tta»tt«iKfbl«TS i 

^'J3>TW. ■W»BIB5 0e*D>(!:U>Stf 
UcyU^*-h^7X (£TFBPSG<fc^<5) , y 
^M5 1, y- hStt3 2 litfy- h^y F 3 3 ttS 
\^<DA\ (JgTFA 1 -S i t^3) > UV99W& 
5 2teA 1 MoN i Au^T-^n-etl^^nTlri 

[0 0 5 6] y-MB«3 2«-fe;KDy-hmffi4 9 t 
JMUSftT^T, y-htffi4 9j6^y-h/^yK3 3 
*-e(0«KO3RU ->U3>B»*/>a:< IT, y— h® 
®4 9^e»y-K^^/ K3 3*T<D«»SSi*Ttf-5t 

[0 0 5 7] :©$»Oi^!g©UIIGBTTH P + 
^1/^^14 l©SIl:N t Ay77l4 6#<ERS 
n, ZL<DN*rtyy 7 m4 6 0«ffil:N-«4 2«EKd 
*ITH£. $£K£e>N-JI4 2(0±l:NI4 3^S£ 
Stl, j e^±tCP^-XB4 4*«KSnTli*. P^ 
-X/I4 4<Z)^ffifCN + X^ y^««4 S^PB^^Vi 
TStttCES^n, £<BN*X5 y?m&4 5CD^#Cj£ 
VKD&ttfalZfe-DT. N + X^ y^m&A 5 cD^ffi^ 
^P^14 4RtfNg4 3^milbN-^4 2 Idig 
nhU>f47^Si$tlT^ 0 

[0 0 5 8] M/>f4 7©rtil:ll y~h*6&K4 
8*qER£*U M/>f4 7«i:H N*X5y^ 
««4 5©affi(OBBPffl*Ty-h«fl|4 9#fflR£*l 



(9) #I8¥8 - 3 1 6 4 7 9 

7(5 

TV^ 0 toty- h«®4 9«hl/>5 1 4 7CDrtgPc7) 
h«&Sffi£4 8 ^bTP^I4 4(ZXg|®K:*f[6j 

u r©y-h«ai4 9^rnj-rsp^-xH4 4©s 

im^W5 3^5. KD'&i hW>^4 7ffl 
5te> ^n^n<BhU>^4 7KR«LT^*N*X^ 
y*fil«4 5 iC<DN*X5y*«Btt4 5 (OWNERS 
tlfcP^-XJ14 4<OBffiffii:S:^UTiaRanT^ 

So 

[0059] y- sa®4 g^aiiii^is o-e 

5 lC^otlbntV^e X^>;^tt5 1lt N + 
X^ y$>mt&4 5tP^-X14 4t^jg»rs«k5 
^,'N + X^^^^4 SRtfP'*— XJ14 4a*EB£ 

n&* : P©aB±fciBRsnT^^ 0 ^^^cd^s± 

K«y-h®S4 9 i»ttSnfcy-hE»3 2:fcJ;tf 
y-h/^ K3 3j&Wl$y^fi«4 5WP^-X 
■ 4 4ttt»SfttEHSftW-5. S^P'ril^^ 
jf 4 lcDfe^-^O^ffi±trxil/i7^aS5 2**KR£ 

20 [0 0 6 0] fc£:*.«BEEa*2 0 0 0 VRODSt^-TtDS. 
8B#0>Tfffi£^-r<!:* ifM^DP^-714 4 0 
^ffiffi£7cteN + X^ y ?ffii£4 5CDaB*^N-B4 2 
<hN + Ay:7;rJf 4 6 £<B##£T<BJ¥£te*?J2 0 0 m 
m, £CDN-JI4 2 0^«tt*SH5 X 1 0 13 cm" 3 , 
hlx>^4 7 0mH3^fi4 MmT, N + X^ 7 ^4 
5gffi^5©M/>f 4 70SSIi»8MmT*5. N 
+ X£= y?m®4 5<Djgg&£:P^-XJf 4 4 
9. P^-X14 4 tN!4 3 i0^IWN!4 3 
<hN-!4 2£0>8^ffi©«$tt, N + X^7^W4 5 

50 Jfeiip^-xi4 4©gffij&^f nfnaum, J$ 

3j[im^lTfi7/imt'$>^ N*A:y 7 t/1 4 6 COJ¥ 
*tt«10m P j 3l/^^14 10fMi<]3OO 

[0061] mzmmz-o^Trnwrz. xa-^ti 

5 1 <hxi U??mM5 2 ^©WJcBf^coa U^^fEV 

ce^t, x^^^^ffis i <ty-h«S4 9 fcoDinicBfje 

£<h, ?tW«8 5 3 WIl:£6L?t*^»Jjt 
$n^>o u<0ft*Mii;TX5 y^iS5 1 
40 WNB4 3S841/TN-I4 2l;aAStl§. 

aA^n^mTfcJ:0N + 7N # ^^r^4 6 £:frLTP + xi 
1/^^14 1 (hN-14 2 tCOW^H/HTXSn, 3 
U99M^5 2j^£P*XIU'^/I4 l*3<J;tfN*Au/ 7 
7l46^1ftlTN-l4 2fC3^-;U^A$n^>o 
Jio»*««S«W:J:0N-i4 2<D&mi±mzfc 
Tl I GBT©*fllS*tt«l*:-r*. 
[0 0 6 2] N-I4 2lcaA$nfc*-;WiX5 5/^ 

50 4 4 t(0|Bi:NB4 3^1tte»nt^^ ^^Nf 
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4 3£J;oT7i>— ;W*P^—XJI4 4 tc^irt^ £ £* 
fMESftartfcfcD, N"l4 2tN14 3i:©«J|l 
iS«l0N-ji4 2 lC*-^3W»|»Sft, ^^:ITN-I 
4 2H 05 OK^Lfc^-f t-H0«t^Wt , J7^ 
flj<htt*. C<Dfr#>$E%;<D I GBTCDJ;5KN-Jf 4 2 

ZL(DmifoOMm<D I GBTl:*^ttt«E*C!) I GBT£ 

[0 0 6 3] IGBTO*>«8*6t7ttJBl: 

fcBiaiatiTtifcy- hSjEVcE^o vsfttta;K7 

Tl^fc^^HMtS 3**PfflK:B!D, X^7^1I5 
ia*&©»^<DffiAj&*tfjfcU 

N-H4 2^©3jN-;KOttA s bffjh-r %>o -€-©&N-JB4 

[0 0 6 4] iOt#Ni4 3tt*-Mx5 7^t« 
UTSSEE, WA«CCDHJfi<D^ffiT?«2 0 0 0 V 75*93 

Jra£ti£r ii^fct^o z.<Dtz&>. ^(Dm&(nmzh<DNm 

tfcfctf) I G B T (hl^gg0tM^§$nfiTt^ r 
fcttttH. 

[0 0 6 5] H4tt^©HJfi(0»jBCDUS I GBT, P 
I N^^"— KRtf£E*CDUgJ I GBT0t>lMy 

[0 0 6 6] S4tC^5^T, Vct\$ZiUt7?mEE. Ic 
tt3U-**«8ST**. *fcH:|t©fc«)l:PIN^t 
— FfcOHTfe, IGBT<Ot>«ffteffi&VfStt 
g:Lfco iOPIN^t-HIl N-Jf K 1 W m<DN + 

[0 0 6 7 ] B4©y77^6B«)^n*J:5l:, 
«»£LT«8Sffi5 0 A/cm 2 T*>®J££ltg*T£ 
t. ^*-HTtt2. 5 V, ^^1WIT'$)^N 
14 3 £rl£H'/i I G B TTtA 2 . 7 V, NI4 3 0^^ 40 
«(DIGBTt«3. 2VtfeD, Nl4 3^Wc 
I GBT<7)Vce(sat) ttKK5f"f;j-— FflDVi £«Ll>ffi 

[o o 6 8] ^±(0«tpf:, £©*tt<0»jrewu 

I GBT0N-14 2(hP^-Xi4 4 £<&n8k:Nll4 
[0 0 6 9] d©*J6©»!BTtt. hU>^4 7 
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£o US! I GBTCDBEEtt, h U >^ 4 7 <D$fc*$<OR|gB 
K M/ >^ 4 7 OftJHtf N B 43*6 frT* JC^tB Lfc 

[0 0 7 0] ^p^CcOv^olU-xh -5 

i7 7Xt, IEOi§lI^UIIGBT^Mt^)^ 

[0 0 7 1 ] frlZZ (DM ffi<DMm<DUM I GBT(£>§S3g 
S-ffiO-^J^IftBJ-r^o B5-01 2 UftIiT©*f 

[0 0 7 2] Sf, P + i>U^>S«6 01I:N + 16 1 

nso *i:n-!6 2oaa^Na^»E«^aAu, t 

U T— -;p-r*r<hK:J;DP^— XS6 4^Mt 
[0 0 7 3] IKDXgKHSl^T, N-I62, N/16 3 

mp^16 4ows^ -tn-en C2, c 3 
a J; 5 NS!^««atxp s^«*<oaAaitt*ff & 3 

[0 0 7 4] ^tC, P^Xl6 4 0gBCl/yXh^ 

^X«JfiXfiK:«fc?K «f«BBP*a»M?(lbT 

A^->6 5^YX^(hlTP^- AJf 6 4C0^®fCN 
S=Pjtt««:S5»fi taA iOffiSlN+x 

[0 0 7 5] CCD&P^— XH6 4MN + X^ 
^6 6©aB±K:aK«ltUT©K{bl»6 

£<0»{fcM6 7-tn*x^ y$mm§ 
fey'jD>x75 1 >^7x^«$n, n<D->ur] 

>X7f>yffiVX^?:7X^i:bTRIE (Reactive 
Ion Etching) DXy^>jf«ff <^ N + X^ ^^wl 
*£6 6I®*e)N-f6 2£Tmii-r<5> M/y^ 6 8 £ 
»«T* (B7iMH) . i«6 7^x.^> 

[0 0 7 6] *^hU>f6 80Sli, P^-XJI6 
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^6 8<D&miZM0L2tlT^2>mfcm6 9<D±lZ* NI 
*tt«W* K-y$ tlfctf Uv'J3>70 a*«Jf £ft h U 
>^6 8$:it^ ®8#I) o 
[0 0 7 7] ^:Sl$nfc#UyU3>7 0^ 
>3=-6 8trillS^n^:#U>''Jn>7 OZmr^olzh 
l/>^6 8<£^ng&2;TXy^Ay^-t£ (09# 
«H) . 

[0 0 7 8] :(D^P^XI6 4tN t X^7^®^ 
6 6<!:<DSffi±<BRft;BI6 9:gffi&tf hU>5F6 8 KJl 
RSn&*U^U3>7 0^I±CBPSG7 1 70 
JTf£ (01 0#l!B) o 

[0 0 7 9] ^Tu(DBPSG7 lOSffilCU^ 

8fflim©P^16 4^gpi:N + X^^^^6 6 

fe^Xh;^->7 2«^$tl, :0l/yXh;^ 
— >7 2$:7X^(!:ITBPSG7 lfttfttfbR6 9 tf) 

u>7 o<D2m±izmmmmm7 (hi i 

[0 0 8 0] f(DlX7f>^tIttilfcP^Xl6 

XJI6 4, N + x^y*M«6 6&^HNII&fiUS7 1 * 
EKSnfcSi^SffiifcA 1 - S i ^s$n, XS y 
^m^7 3 t hU>5^6 8(^)^Ui>ij3>7 0 

[0 0 8 1 ] ^Ocfc^^SSXgSrS^dtJC^D, d 
<&2&»(0»8B<DUS I G B T &&ffilzmi&'T% Z <h^T 50 

[0 0 8 2] <j|«©»82>ai 3tt, JKBRIJHGHB 
©*Jfi©«IBOUa! I GBT(E>g&#¥ffi0, 1^14|j;i 

1 5liHl 3^^b^:-gp-fe;KDB-B»rSTC0gB^»T 

®0t&&o si 3tti>y^«s5 i&x.&mmbm 

[0 0 8 3] 013, 01 4:BJ;tfHl 5IC*^T, 21 40 
CDHjjfi<0^ffi(DUS I GBTfcL bU>3 L 4 7m\Zj&& 

JGfcSttT^a. Ttt*>5. P^-X««4 4<D»ttJB5£" 

xa vZW&A ScD^ffitcBBPSr^rT^ hl/>fW 

x* y*m®4 svmttfaizft^Tm&zn* m&T 
mmtmm&mm 1 ©us i gbt^^^t^^o 50 
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[0 0 8 4] N + X^>^^M^4 5 £>¥E^R 

5 Kitt^ttKjgjBfc-r* £ £ k: <t 0 , x^7^iffi5 1 

y*««4 5RtfP"<-X««4 4 <h£zi> 
-r£ifcB**«K&*. Hi llc^Snfclxv 5 

X K/^ — >7 2 &Mj$ t T2>mz-?x>7-?n<D&mft& 
02(DJ:ai:N l x^7^®«4 5^W:y-h 

<h^^>o £fcn>^ vmm*mj-i%M±mzrt7>7, 

[0 0 8 5] «eoT^OiS^^b^31^T^->m 
T*t£0£> 

[0 0 8 6]<^l^l3>il6H £(D^<Z)£ 

&£te<B*«(&»!S©uffli GBT©ffl»»fffiig-e« 

H16tc43l/^T, £<B^8§(0»Jfi(DU3!I GBT 
tt, NH 4 3 (Dj?^$ri?< ITN14 3<hN"14 2 £ 

[0 0 8 7] ^om^ic^^tfe, *>vtmiz& 

^TN"I4 2lCftASn&*-;WiX5y^Sfi5 1 
Mfct*TfT<J&*, NH4 3fcckoT7|x— ;HiP^-X» 
4 4^«jT^>C<h^JK$n^>^(h^^:D, N"»4 
2chNl4 3£<B*5Hfi«(DN-/B4 2 iZft—JltfWm 
2tl. 8*tl/TN-I4 2li05 OC^Lfc^t- 

1 chlWIUT^^o 
[0 0 8 8] S6fci©**©»l8-Ctt««[CDfi^NiB 
4 3 0W*3Wflll^6*n«»«fcD*>«ffi3W«<3a: 
£. 

[0 0 8 9] HI 7ttN"I4 2 £NJI4 3 
f X$ y^®^4 5«a®^f)N-i4 2 £NJ14 3 

>SEEVCE (SAT) T**. 

[0 0 9 0] £<D^^U-^ 3 >(D*#«u 

0 P^-XI4 40lffiB^^j:N + x^ y^ffl« 
4 5CDaffi*^N-S4 2 tN»Ay77i4 6 <hc£ig» 
£T<DJl£te3$2 0 0 fim> C1CDN-S4 2CD^FS6iK/jg 
gtt5X10 ,3 cm-3, H/>?4 7 0Hi^»4Mm 
N*xa7^S«4 5aW^©hl/>^4 7<D^ 

[0 0 9 1] HI 7\Z^X. A-Al^fM^0 
P^-X144^:N14 3 £<D##SSS*jRLT*D» 

4tN@4 3 <h(Dig^$£N-/l4 2tNl43tO 
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[0 0 9 2] HI 7**SR»Sn*«fc'5K:, Vce(sat) 
<Dm\tNm4 3<Dm&t)W<UZ>te£1&TV. NI4 3 

©SUfi©«ffiTtt, N"J14 2 ^NI4 3 <hCQig#$i$ 

[0 0 9 3] Jia)||ll©^i©J:^l:Nl4 3 tN-i 
4 2 tO«^hU>5 1 4 7(D*3HJ:D £3 

*P^i4 4 ^NI4 3 tOW^f<^l 
T h b V 4 7 OjMPW 5 6 ifi»T ©«JM*+ 

[0 0 9 4] Sfc»ffi£7X#SSV><DT* HEEMMKIC 
(£TLfcl>8ffi<&NJ14 3<DJP<£.TteNJl4 3(Df»# 
i<ftofctLTfe l NI4 3«t>W^t7«I 
1 1 ©*-;KO»»0 A U 7 1 lift , *7<D 

^UIIGBT*««T5i^T?S5. 

[0 0 9 5] CO*«©«!l<0«J:5»:Ni4 3O 

m&*m< ITN14 3 (hN'14 2 &©#JWhU> 
^4 7©jtfl|J:D«)*<36:Si5fc*tiib. S&ICN* 
XS-;^M4 5©WB»tt*. **©»«2 0J;afc 

[0 0 9 6] <HSS<DJ&ffi4>01 8(1 d(D^0J(D$ 
^fCffi<OS«fi(D3^88<OUSI GBT(DgS##fffi0T£> 
£o 018tC:fc^T\ ^WUIIGBT«P + 3l/^^ 
■ 4 1l:«l / Ta»N-14 2SE8U :©N-I4 2 

<o»&*^ v>? ?n&&miM2tijzm\z p ^— *e 4 4 

[0 0 9 7] ME>i/7Xtfi2 0 0 0 VJ^±<DigjHJ£(E>9Sl 

[0 0 9 8] 01 9 130 1 8 ©*6Sy- hSMMI 

ilGBTH P*3^^i4 ncg§UTit»N-H4 
2££^U ^(DN'14 2(Dj?^£n U??nj£&W 



(12) #B§¥8 - 3 1 6 4 7 9 

22 

ttfcPffc P ^-Xl 4 4 ?&> Si£tf*££JB J; 0 fcjp 
<a^cfce»tC-r^xi:<h 5 fofCN^4 3GDJP<^£J?< ITN 
I43<hN"l4 2 tOSMM/>f4 7 05t^cfc 0 

[0 0 9 9] *fcC©SW(fi©»8BtC*5^T, S SKIN* 
x$«^M4 5©¥iB»tt8 1 2 <DJ; 3 k: 

[0 10 0] JfcKlCC!)SIJBO»18©US I GBT(OSit 

1 GBT©«3a*tt©«isxaK:*^**^t«"r»» 

fS?rffi0T&£o ^IT^lOil 1 K^UfciKt^iS 

[0101] £r> N" > U n >g« 6 2 P 

+ 3^^i60^Mn (B20#I) o 
[0 10 2] ^TN-yU^>Sffi6 2CDffi^S^N 

^MlNi6 3Wn e 1^ £CDNH6 3£>^I 

®CPl««i^Al, 7x-;UT^r^fcJ:DP^ 
-X16 4$:MT§ (B5#I) . 
[0 10 3] CICD^O, P-<-XH6 4tf)3l®k:N + X 

5 6 6 £»J«r *Xg«l*<D*^ HificBXa 
te> HfflO«JBl©H6K»(OXSi:rai;-C*S. 

[0 1 0 4] 02 1 «2K3DHJfiO)^ffi<OUSI GBTCO 
«»«©KiSX8C*tt'5ljl : F-*7RTB5»»rffiH-Tf* 

^&3^, P^l/^^14 1 tN-14 2t©MJCN + n 
777l4 6^tTt)J:K i:o«6©»a*ffi^B 

2 i \z7x2nx\f*z>o 

[0 1 0 5] 02 1 IC*^T, *r. N->'j3>»fi 

6 2<D-£ffiKNS:*M«£&AU 7x-^ncit 

^rtiao p + S6 o&mi$rrz> (02 i# 

40 [0 10 6] ^TN-^U 3>»1£6 1 <0«S±®JCN 
i^FMi^aAL, TX— JU-T^> £ <h I- £ D NSPMStt 
MlNi6 3$Mn. JEfc, ClG>NJi6 3<Z>« 
ICPM^^SAL, 7--;^d(i:l: { J;DP^ 
-Xi6 4^Mt^ (H5#flR) o 
[0 10 7] P^-Ai6 4(D^Il:N i X 

a * 6 6 sr»«r sxgKBosi^igia^xs 

[0 10 8] C<D*JiW»»a>«aifiK:*lr>T, n- 
162, NI 6 3 Rr/P ^-AI 6 4 WHEftilg^, 
50 -en^nCe, CzRZfCA tVtctzg. une^HK* 
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[0 10 9] £Ui<D&o\ZZ<Dmifo<DMMT*l$. N">- 

-rzzt&xzz. 

[oiio] <mffi<DBms>m2 2\$. z.<DmM<DZ 
t>iz{&<Dmm<DMm<DUM i gbt <Du#wiffimx$> 

Z>o m2 2\Z^X. NV\ , '>77l46^P^l/^7^ 
J14 KD-gB^SilLT^ffiU ^©N*A^77l4 
6(Z)gtB®<hP + nU'^Ji4 lOgWt^CDl/^ 

[0 111] IGBT^t>W^t7»&^i 
IC, X$7^fg5 l^^C0m^C0aA^f?JiU, P* 
nVZZm* 2^C0*-;t,<D£Afc{?lt 

^^m^5 2^\S^TfT<o ^CDB^N+Ay^Jf 4 6 

a^tsK 3 uzpmm 5 2 <Djj\z&m-?z> z. t&x^ 
[0112] i£tcm2 3\zz.<Dmm(DMm(Dg:j&m-e& 

«40N"14 2^jp^^^K)jp^^c D ^^ 
MJBL*:#iT&£>o 02 3^4dV^T, N-J14 2#P + =3 

u??m4 1 cd— gi^miibT^mu, ^con-h 4 2 

MM 5 2 KJgffljL&if&LTt^o 
[0 113] ZKD^fc, ^2 2(DHJgC0^^|^ei 
I GBTC0^->^7<D^JC:, N-/I4 21CS 

[0 114] Z<Dmm<DMm<D£?\ZN*^y7 7m4 
6&fcteN-m4 2tfP*ZlUt7?m4 KD-g^^Silb 
Tg{iS®£^bT^£U^ I GBTH mffi<DMm4X 

iz^v. ^mizmfe-rzcttf-nzz* 
[0115] "AizznmmnmmcDum i gbt^SjS 

^ScD-^tJ€:|^HJT^>o 0 2 4tiC<DJ!iS<D^C0U^ 

^^T\tmm<Dmm4\z^Lfzm^^<Dxmtmtj:^ 
[ o 1 1 6 ] m 2 4 \Z&^X. s-r. n- ~> >J n >s« 



(13) 4$ W 5p 8 _3 1 6 4 7 9 

6 lCDSffi^P^Mft^S^^ffiAbZ^-^tCck 
N*M6 l<A-S^ffi£gffiffi£LT£iU 

[0 117] ^(O^N->U=J>S«6 2(DfS±ffitCN 

16 3^^-r^x^^^^o^sg4^iwii;T^ 

[0 1 1 8] B2 5t*ZL<Dnm<DI&m<DUmi GBTC5 

70 2 5 <£>§2{j§;£&Tte, N" v U 3 >Sfi 6 2 O-^ffifc 

[0119] @2 5fc*3^T, *?\ N-->Un>StR 
6 2(D-iBl:l/^h$8IU ¥KS!figXg^J:D 

Ol/yX h/^->8 0 ^7X^(hlTN'yU3>l 
HibT»U l«tti:P + 3l/>*i6 0ft»«T 

20 [0 12 0] IO«N-yU3>Ifi6 2<Bffi*ffik:N 

[0121] z©«fc3&BjS#ttk:«fc?K N»;ty7r 

14 6tfcttN-i4 2^*31/^14 10-^1 

[0122] <mmcomm 6>i26H £b km©* 

8SG>»IB<DUS! I GBTCO^®gITab^)o HI2 7 

*5££fl32 8te, -tn-ftl0 2 6©A-AWfffi, 

^i^jK^TJs^nT^^o -r^Jta-fe, h 2 6 era, u 
®5 itfrnrnztizmomm) ttigfrnx^z. 

[0123] rne>o^^^-rj:^^, zoum i gb 

T"ete, N»I$7^««4 5 (5 5) ^ hu>^4 
ffifctt, P^Z14 4tM^5 5 ^SKffi^J 

[0124] z<DmwT*\±. *m{£g&i<D ±±miz&v 
mas i tz»vtzti*zi>*2 bmmz* mm~rz>2~D 

<D b\y>^4 7 CO^tKD^^nXh. P^— X@4 

50 t^^, n>^^ hmi&&mf&-?z>rc&<D^x!7/\?-- > 
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[0 12 5] Ife^T, bm®&Mf&TZ>rz 

^>£%jrrs pjrr s hu>^4 7<dp« e 3<d 

IRM. Tttto^^MHIS:IB/jNT<&;ia:3»«RltBi:&*. 
[0 12 6] £t>\Z. P^^f44^hl/>f 4 7\Z 

tt, *JS<0JE*»i, 2®3£Bl;:Jfc'*T, =i-;7P$©*flEK: 

t, SIORBSOA (iSSA-f 7^*±»ff«« ; Reve 
rse Bias Safe Operation Area) riffifr>£t*3¥UjA#'& 

[0 12 7] NJI4 3tt, RBSOAICJJITH t>~? 

<D&me>Mm<D^w\*. *7#f<Dmmz*i~r2>ffin&& 

±T2>ZlllZl:iX. RB SOAlCfcfbT, NI430 
[0 12 8] ft:*, 02 6-02 8 Ttt, »ttODN + X 

[0 12 9] <*16©»I8 7>H2 9 ft, $£lCBiJ<Dj! 
JScD^ffiOUS I GBTO^ffi0TS^)o 0 3 0 

43£tf0 3 ltt, -tn-ena 2 9 ©A- AWrffi, *3«fctf 
B-BWrB5K:33W-*0rffiBTft£. B2 9I1 0 2 6 £ 
fiMKfc; Uffll GBT$Mt§fiftlfi©±±I$ 
SLTH*. B2 9l:^T. 2jAflUr?f*£*i 

[0 13 0] Ctl^CD^^^Ti:^^, dCOU^IGB 
Tt'H P^14 4feJ:Wx^7^4 5 
fcL ^Jg(O^Jg2COg® (013) iH«CDJ^ttT, ¥ 



(14) 4$^3p 8 -. 3 1 6 4 7 9 

4 5^t^, Z(Dtz&. X^ 7^1ffi5 1 chN + 
X5yi'««4 5(!:0»ait *tt«5 SKiS^T©* 

[0 13 1] -£<0il8** N + X$7^4 5COhU> 

=5-4 7K:»ofc*«B5»*aiar*««iitt. hu> 

5^4 7^»ofc^rS]{Z«ttl, £SK»BB5 5 5«:«|&U 

S>2 «8Stlitt, x^y^tffSl^ 

S3£TtC, N*x^ y^««4 SCD^Sr, ±D*WE 

o*^, mmomm 2 izit^x^um^y^^r 

[0 13 2] iiottJBEBT<o^:#att, N + Xi^;/^1S 
*£4 5(OS«8S^(DhU>^4 7^»ofc*lftC!)**ffl 
fiJSRi©**Sf:«fc^tjfi)ISns. 
Ri<O^C#$«> N + X5^^fl^4 5 <D«ttW#<B«W 
20 KJt^T* P^-Xl 4 4 CO^ttlBCD h U>^4 7 IZfe 

T, fiiLtt»10-2 0MmlS, tSW^Umg 
KfcWESn*. *3LttlBWlCJt'<T, tt 

[0 13 3] tERTH ««Ii3flf«*#^raifJB<& 

T©»v*»ttTtt. ««iitt»n«<a:*. 

[0 13 4] CCD^KLT, N t X^7^4 5$ 
^tl^o Tttfc>%, ZLCDmW-eiZ. ffi^fSlffitfCRi^ftj 

40 43^Tfc\ HJfi<7)»«6<DSKi:ra«^* RBSOA^ 

[0 13 5] <*1«©»I88>H3 2H £6K:»J<0* 
UI I G B T WliTS^o 03 3 

\±* 03 2<0A-AKHK43ttSWrBSHT*£. 03 2 
02 6t^«tC, UIIGBT^MTS^ftl 
to±iS^lT^^) 0 £fc* B3 2K;fetr>T, 2* 

[0 13 6] ein^co0tc^f cfc^lC, ^OU^IGB 
50 TTH **#ISO±tB'\»IHr*P^-^i4 4 
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m 4 4 j: o «)K^skt p apRWtt***rr a p ♦ s 9 
ljdw^nti^M mmcomm i od^h (S2, 

B3) <kJ4, »»»»:j»ftoTir^, 
[0 13 7] P*i9 1*«gfttMit»L P^ 

6, 7©*«fcH«K:, RBSOAd«8iSn5i:^5 

[0 13 8] ^43, P + JI 9 1 K^ShfcPSmKtt 
(Ommt* ff*b<«, N + X^ «/*«H«4 5fC*»-5 

[0 13 9] 03 2, 0 3 3TH N + X^y^ 

14 4<Dmmm\zp*m9 i«^$nr^na, n« 

«5:#t^o PJAH £ljffi<Z>?&ffi 2 0&B (SI 
3) CDP^-XS4 4CDStBSi^ P*I9 

[0140] ^^c, c^giifio^agogg^gjji^ 

[0141] i34 K^Tcfc 5 ¥fT&«R 

oafttt:E«ts p ^-xi 6 4 ©suss*;:, 

U y«j3>7 0O_htc:^$tl^>o U^Xh/t^ — >8 
2te, B6 h;^->6 5 gfi 

{tB£6 9*W#'Jyy3>7 0<Dgffi£#lC;b*:oT 

[0 14 2] ^fi:B3 5©i8Bi:St<k5^ 

P ^-XH 6 4 ©gmSK&ftWK&A-r a ££f;:<fco 
T, P 4 i9 2«$n^. ^Og^ l/yXM^- 
>8 2*&£Lfz&\Z. T--)V*m-?ZL t\ZX^X, 

1 0-il 2 0XeSr^ff*r^JltfC«t:oT, S3 243 

[0 1 4 3] S3 6i5itfi3 714, -OH^CO^SIO 

n^ 0 S3 6ts-r«t5iw. ¥fftz&m-fz& 

^l:MWi:int^UyX h/t^->8 3^, p^- 

Xl6 4 0SW:M$n^o UyXh/^->8 3 



(15) &ffl¥-8 - 3 1 6 4 7 9 

[0 1 4 4] ^ifK:, UzSXh^?->8 3&mffi&£ 
hXm^T. PS«»$P^-XI6 4C0^ffitcSJR 

k^W^->8 3^liU:SL 

[0 14 5] O^C, S3 7 C^t^^^ P + ®9 2 
SatRMJc«5«t5JC, l/yXh/^->6 5^ 
-Xi6 4©iBi:M$n^ B fit, 1/yXh/t^ 

me 4<DmmzmamzfixT^ch\z^^x, n + x 

7 -SI 2<7)Xg£HfTT«5£<htCckoT, S3 243ct 
M3 3l:^L/tgi^^n^o 

[0146] B38H £<B*ifi<0»ffi(B&BCDfi3B:& 

I«»l:I5l/y7h/^->8 4^ P^-X16 4 
©SICM^nSo 1/yX W^ — >8 414, N + X 

43, l/yXh/^->8 40MH l/yXh/^-> 
6 5 tW«<D#«Tff ton*. 

[0 14 7] Ofll, 1/>?X H/^->8 4*jKK#i: 
LT/B^T, PWM«i$P^-xi6 4(?)iffiil:l 
50 R»l:ftAn^ti:j;oT, P + I9 2«^n 
*o -£-eo^, l/^Xh;^->8 3^iLfc^:. 7 
^MIT^it^ot, &A2nfcPM^M*<7>& 
^ffton^o O^T, S7-S1 2(OX^$rHfTT 
^-tiaot, 0 3 2^OT3 3^bfcSI^i 

ions] §39n z.<Dmm<DMWi<Dma.<Dm&% 
mz&wz> % zzizwi&m&TK'tJimmxfo&o u©g 

JB*tt«Tftt. *-f. S5 43efctfS6lC^L*:X*§rt*#I 
fr^tl^o o^K, S3 9K^TJ:5K:, Pi^««S 

xi6 4cogma^tcp + ^9 2^j5S$n*o 
«<0i£«a*fTt>n*. s 7 -si 2(£>x*i£i! 

[o i 4 9] S3 9o)xa*$tr«jft*tt»±, »j*-r ^ 

^P*J19 2fc*ttSPS*««(0»Ka** N*X^y* 
JO [0 15 0] P^*6t/^aAUTP + @9 2$: 
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[0 15 1] fil±O4'3<0»iB3&ffi«Ttt, P 

-XM 6 4 ©«Uiffi(Z)»ttfc»js6bTR^-rs r fcfc J: 

[0 15 2] fc*, ffiA*n&5F>fi«l&ia:*S'e:*fc«> 
V>7— -Mitt, 4^1*1^03 6&5W3H3 7CDX 

[0153] <Hi6<B»J8 9>140H $ £ *C»J<&* 
Jfi©«»©USI GBTODBffffiHTf*^. £C03£B£#t 

9I£ft*o 04OH H2©A-A»fffi^*5^^WfBSH 

[0 1 5 4] ^4 0\Z^~?<ko\Z, hi/ 
>^4 7<£JggfcKP + Ji9 3«$tlTt^M i 
1 ©if ^tt^C^oTV^, P*J19 

SPRK«<B«K (= 1 0 13 - 1 0 14 cm-3) J^JiCDig^ 

.KKSsn. *?£L<tei§i o 16 cm- 3 aic^$n 

Oi^S (=10 13 -10 2 "cm- 3 ) KT©iB$^K^S 

[0 15 5] BI4 l*5ci:^3 2 tt, P*J19 3 <03&* 
*KWTS«aH"C*S. 6 <OH 4 143^1X04 2 
tt, «Uftt, P + g9 3j&W^nT^Vitf, 43 
l£tt£nT^££:^CDN-JI 4 2 \Ztetl2>m&ft 

*^lfiIt^lTi/^o i4 n:^TJ;^i:, p + 
[0 15 6] 04 2 1:^^1:, -ao^ch 

LT^H|-r^>P + ^9 3^hl/>^4 7CDJgg&KttJra£ 

$n^>«, i^ot, p + i9 3»t^n^i4o© 

So ft*. H4 0m ^ffiCD^SUCDggKP'Jf 9 

&\^zmm<DMm2<Dgw\zp*m9 3&mi2>zt\z 
[0157] 04 3H mm<omm3<D&m mi 6) 



(16) • 4#IH¥8 - 3 1 6 4 7 9 

tCP + @9 3S:tt»fc«*S-r»fffiiaT»S. ^©gt 

mm<Dwm3<Dmwhmmiz, ni43^p^«- 

Xf44i©«^ hl/>5P4 7CDj£g& e };D 
JSH&KfcJBriESnTl**. P + 19 3H ¥f:gl© 
iES(S»5«:fm<» Ni43tP^7I44ci: 

[0 1 5 8] 04 4te, N"I42iN|4 3 0^ 

70 mi 7 £.m—<Dif7>yiZ2-2<DlbmCl 9 C2 

JWBftlSnT^*. «C1H HI 7<DZs*n.U—i' 
3 XDtt&tfe^Tc^WlZ. P*M9 3tfWLtft>tirct 
#<D, N"14 2^NI4 3^(D^<I:, itEE£<D 

[0 15 9] ffi«Cl^Sn5l:» P + Jf 9 3 7^t§:tt 

mzTZ>ZtU<, N« 4 3 ££d<nJ 
[0 16 0] »JE*>*2 0 0 0 V^^iSiE 

liEOSIt^, N/14 3^j?<T^)Cl < i:tcJ:o 

t, vceisAT)^€r<fi«sns. -Tfrfr-^ si^ 
[0161] tptffc, z<Dmm<DMm<ogiW<DM&j3i£ 

30 \Z~D\,*TmWTZ>* 04 5H CCDgSCD^^O- 

w^-txsbit**. zLnmttmm-cvt* m 

5-®7tC^U^:X^^fT$tl^- 
[0 16 2] ^CDm, ^4 5 K^T cfc 5 IC, BHfcffii6 7 

t i9 4«m, mtWk 6 9 6D«S 

40 [0 16 3] ZCDfcSb. PI^KftcaA^TUfcft 
hU>^6 8©rtfifCH8©R{fcK6 9<h[^^CD^ 

^<Z>XSfCJ:DPS^««lS:j!SK{fclRtii«S-&«) 
utWf, -ecOjg^, bU>^6 8<D$m<DPm$:fe 
St^^i^t^o P f I9 4flDffi«(0fc«)O7-- 

^XgSrjfctaTHfTLTfccfc^. 
[0 16 4] ^(0^, H8-H1 2(DXS^*fTT^>^ 
diCior, i4 0fe^.^{j:i4 3l:^Ucgl, f 
50 7^tP^P*S9 3£ hU>^4 7 <D&mz&T2>&mifi 
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[oi6 5] m4 5tii mtme 7&mm<£t 

^Lfctf, Mf&?'<£P*m9 4\Z&tfZ>PM^1fo%Q<D 

[0 1 6 6] hl/>^6 8(Dj£g&^P + JI9 

4 a^j5£$n£ P^l 6 4 (D^tfcjffilcfc 
P f 19 2«$n§o N + X^y^fil^6 6tC^P^ 

fit, P^-XJ16 4(7)gmSlCP + ^9 2j&« 
J^JSKStlSOT. ^IfcggTIi, f£ffi<DMWi8<D& 

5 (03 2, 033) tK«<Da*^«6n^. 

[0 1 6 7] T&fc-fe, 0 4 5<DJim$:mftTZ>Ch\Z 
J:ot, *S£0^8(D^M{CP + ^9 4tftraoL&« 
»£Kifi-r*£-£j&iT#*. L^t>, P + I9 4Wfi!c 

[0168] <*»«>BL±©ft*JB<0»ttTtt, 
t*JI/©US!I GBT*«tl/TSWbfc^ £<&*0J 

[0 16 9] 

A 1 <D3E«a^tfettTfr < U ;v 
*3©4MM*»tf*IHI8U »2©¥*#JI<!:S5 3 0 
*»*»t©**ifi«©JB2 

m 2 CD^Sffi 33 et Zfiffe 1 Cgit^(3LT 
[0 17 0] ^2 CO^^0!»Sy- 



(17) ^g|5p 8 _3 1 6 4 7 9 

52 

[0 17 1] ft3cO^HJ(D*6»y-hS¥##:^ST 

^<D\z&^Tmnnti<D'pte^mm>f- bM*m»mtti 
[0172] n4o5tw<Ditmy—bM*m»mm-v 
<D¥m&m<om2<D3miz&ftmzmmi,, m2<D*m 

10 *I^2CD±iii^lTl^OT, ^->^^C7) 

mzn^&m 2 (D^mm^m l ^ < , x< 
[0173] »5o«wowiy- n*«»sat 
^ji^m^s^ 0 t>isi^>fi««S(os 2 

20 [0 17 4] S 6 ©58MO«»y- h S**#Si"C 
»1 2 <D^ffifcB5»»^BmbT^S0D 

?—>*7<Dmizm : ?&m2(D^mM'^<D&m&ft 

[0 17 5] »7©*^(D*6»y-hffi*»#:S»T 
[0 17 6] »8(0*M<0»6jfty-hS*»ffSfliT 

bm®&m4<D*wftmm±<Dmizmw2titim5<D¥ 

[0 17 7] S9cO^(0|fegy-hS^git 

2>m5<D¥m{*m<D—mz$>\,*T<D&* :^5 0« 
50 ^->*7T#smssoffl^rfi]±*rs. *r&fc>^ 
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33 

RBSOAMi^tl^o 

tons] sio o^wcommt*- bm^mwmmx 

bm&&M&?&tz&0-?X&<DiiLW&. RSrr 

toi7 9] sat, wak^wfffamvt^ns^m* 
2>tz\z. mffi&msft-jW)*, m\zt£mT2>m4<D# 

[0180] ^11 CD^H^CO^y- 20 
ft*. 

[0181] mi 2 S»T 
tt« *2(0*W#JiK:*ttSckDt>5F*fi«iaiflEO?«^* 30 

M^nt^^OT, m<D&mz&ftz>n&<Dm**&» 
[ o 1 8 2 ] sb i 3 <Dmn<ntmV- hi**ft8ST 

1 *H®^tf>$ 8 <B¥*#JB#»©l£ffl£fiBT;5 «fc 3 

^^i^cg^ ^tt^>©t> $3 

< $ 3 flD¥*«J!OJ*d < R£TS - t^T* -6 

[0183] 114 <Dmj\<D%mf- hS*S*g!0 

ics 2 mmm<D*i&®ziz a • js« u» 3 <o^a#:a * 

«flcU £<D$3 0¥^#@SE»C$lagS^CDm4CD 



- 3 1 6 4 7 9 

34 

(D&mzmmm&M&v. mmm±izmm^mmvx 
mm,^m<Dmo^T-mz^Lm^(Dmm^m 

*. 

[0184] $15 <Df&w<Dtmtf- b m¥m&mw<D 

[0 1 8 5] $1 6©»MO*6»y-hS**flc8fl|© 
«J6#ftTtt, $5©*«»1^@CD-Sf^ $3 CO 

[0186] $ 1 7 (DmM&mmy- bM*mfcm&<D 
sjs^STtt, **#s«&»j£t*x8K43^t, $ 

^^n^.(DT, mzm2<D¥m&m&&&tom^<&Mf£ 

cogger, aSSttxeS:ffl^«»e: < i:«j:<jg^Hig»SP B lT 

[0 1 8 7] $1 8<Df&w<D&my—bM*mft&m<D 
asa^ttTtt, ¥w#s««:»«tsxsk:43i>-t\ c 

i©^«»*ffiAi/fc«a:«T5 z. t \z ct o xm i m 

T*XSSlK*Xgft£#iT*Ilfc*«T**. 

a6, W^»2 0¥«flcJB^jtttK«(r^KjHfiEa)£tK«rK 

[ o 1 8 8 ] $ 1 9 (omw&mmy- b s^wftsi© 

€r^fi6TSfc«>oaA • it«xai:ra^fc^$ti*. 

[0189] $20 <Dmn<D®m?- bm*m#mm<D 
^^®g<D$ 2 eH®§y<D$ 2 0¥«#fl**K;FftE&ai 

[o i 9 o] $2 i<DRw<Dtmy-b§i¥mftmm<D 
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[0191] S2 2ffl(D|6gy-hifI#gl© 

g i w«sj©^««*aAffi«w* c t t* i © 

[0192] K! 2 3 <0R WCM(»y- h &l¥*tf«B0) 
[0 19 3] &2 4 0)5£W<Dftmy-hM¥mftl&W<D 

izm i ottAii&tf*2 oftAii^fT&fens© 
-e, t&mjimizmTzmmAmffi'Ztiz. z<Dtz&. m 

[0194] i25 <B«l»<D*6»y- M!¥*<**IBCD 
»i8*ffiTtt, IMO&AXatCfc^T. i4C[)^ 30 

J&ZnZW. ^ 1 OitSU^ 7 (O^I^^LT 

aA^«fc^jt«xs^igupT^«»T- ?—>*yx~$ 

[0195] i26 ©5598©»ay- hi^Si^ 

[0i96]i2 7oxna>«sy*-hB¥4l»Ua) 

■ ^IIHWJcK».Lftt^gffi^MttcoaA^fTton-5 

\zM&L-znz>. z(Dfc&, &5<D¥mfcm£&7 <D*m 
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36 

*k «7<B*«#B£»J5£?-S<0fc:, VX^/t^>$: 
«SiLft^©T, BJSX83^S6C«#T**. 
[0197] 82 8(D«§80*fij»y-hS**«:3SBO 

zstt«L\z^^x, ffi<Dmmzm2<D¥m&m&y)tti& 

[0 1 9 8] W.2 9 ©»WOtf»y- 

&aucfg 2 d t>^*e«i«jK<Dift^iS 1 mm 

ffi*j|£A*J:t^i£«XS€:iiliPTS/fttT, WJEEOT]S^^ 

ftmv$izMj&2nz><D'v, $—>*7~?%z>mMmztt 
#b t» 9 o>¥«#m i#»-<BxsTrai*fc»j£s n 

[0 19 9] »3 0O*M©|B»y-ha!^##:Slll© 

<D&*jftfft>tii±&tz* ffivfHmizmmm&M&v. * 
jc»5fe$n^. -rftto-s* «#ttxa*«iiDr*ctK 

.fcoT, MOSfig«<Z>»fP^©SKW(OSn^<, » 

[^ 1 ] ^m<D&m 1 <Df$M¥- h i¥#*gi0¥ 

ffi0-C£>S<, 

[B2] 0 1 <OKB<0-gB-fe;KDBR»5F®HT*S. 
[0 3] 0 1 SHr;v<& a - Ailtco^ 

#rSa0T£>3o 
[04] *>«Ett«ioH«t«ty7 7T» 

So 

[0 5] 01 <DgB<£>§?3§X*I0-e&£ o 

[0 6] 01 ©glOgjglgit^^o 

[0 7] 01 0gi(OSilIgiT^^o 

[0 8] 01 0gIcOgj|Igit$)^o 

[0 9] 01 081©fiiIiHt*-5. 
[010] 01 (OgfiORjaxaBT**. 
[011] 01 <Z>gMcD§gjgXg0-?&£o 
[012] 01 ©gM©igitX80T^^o 

[013] mmnmm 2 vimr- bm*mft&m<a 
[014] 013 comwo a - Amffi-co&ftwiffim 

[015] 013 (DmWcD B - B »rffiT088»»f ffiH 
[016] ftffiDJBlB 3 <0*6&y- hffi^ai^BCD 
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SB#ISr®0T&3o 
[017] 01 6©»«©WjE£*>*ffiftSTif9 

mis] mmnmm 4 co^ay- h i*i#gio 
[0i9] 018 <?>mw<Dmi&m<D&ftmmm-c& 

[020] 018 O2£B<7)fij£lg0T&£ < , 
[021] 018 ^giOgigliit^'So 

[022] mmom m s ©«»y- h i^gt^ /g 

S#8?rE0T&3< ) 

[02 3] 02 2 OglOj^joa^BriHT* 
£. 

[0 2 4] 0 2 2(DSI©SIIiSt*-5 fl 
[02 5] 02 3<DSB<DS5iX^0T*^o 

[026] ^jkojbjb 6 (D&my- bm*mft&W(D 

[02 7] 026 ©8I©a»«ffiHT*5. 

[028] 02 6 Ogficoa$^K®0T$>^o 

[02 9] £ffi<D»tt 7 (0|ft«y- h lfi#S§(0 20 
9tf>¥ffi0T££o 

[030] 02 9 ©SB <D«$MKffi0T**. 

[03 1] 0 2 9<Dg«©«#tfB6BT**. 

[03 2] ^ffiCD^ffi 8 <Z)j»j»y- 

[03 3] 032 ©S^<D«#0rflSBT»*. 

[034] 03 2 O^gOSSjgXgB-C^^c 

[03 5] 03 2 (Ogl0Sj|Ii0tfe§o 

[03 6] 032 <DgB<D§j3g:Cl§0T&£ o 

[03 7] 03 2 <Di£BO§SjgX*I0T&3o 50 

[03 8] 03 2 <7)gB<D»£XfI0T&<5o 

[039] 032 <Z)i£fi<Z)§«gX*l0T$>£o 



CT¥8- 3 16 4 7 9 

[040] mrnoimm 9 v m^m^mmo 

[04 1] 04 0(D^M^:it^T^^^Bc7)»^^i^ 
0J*r^>^0T*^)o 

[042] 040 <Bft«<0»fE£MWT*«5t0T& 
2>. 

[04 3]- 04 0©S«©S»«|(Z)fiS»»fffiBlT& 

[044] 04 3<Dmw<Dmftzmj£mzKTtf^y 

[04 5 ] 04 0 £>3£B<£S!3fiI*i0-e&'5o 
[04 6] 04 O<Z)g@CD§^X*I0Tfc£ o 
[04 7] €£*C0 I GBTCDBSiMRffiHr**. 

[04 8] i GBT<Dmmmm*^?\B}&m*v&z> 0 

[04 9] I GBTO*ffl[5IK*^-risIB6HT*^. 
[05 0] PI N^-f ^--FCDN-S<D^^UTi8S 

[05 1 ] $t$k<D I GBTC&N-JB©** UTSIS^ 

[05 2] *£3fc<D*6»y- h SJ¥##i£M<Dgi$#gff ffi 

[^CD^] 

41 p+ziu?*m mi<D*mftm) , 42 n-ji 

a2<D*i#§) ,43 Nil (3£ 3 , 
4 4 P^-X/S «4^ftl) , 45^X^7 
^6B* (fS 5 , 4 6 N*Ay7 7i 

6<B¥a»#JI) , 4 7 hl/>f (») , 4 8 y-h 

tfiRR .49 hmm mnn&) > 5 

1 X^y^Sffi (mic^^mffi) . 5 2 3 1/^1 
fi (^2 0±ig) , 9 1 P + J1 (*7<0*3(flc 
Jf) , 9 3 P*» (SB80¥*ttj|) . 
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4 6 : NV^77» (|g6tf>3M£#/S> 
47 : (£> 

4 9 : Mgg (*>JtS!^©) 

5 1 : X S v (SB 1 O^lgffi) 

52 : =n>*#Km m2<D±^m) 
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[011] [Ell 2] [014] 




[013] 




[015] [016] 
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[018] 
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3-52 

[i26] 
55 B— j 55 A^j 
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8-316479 



[03 0] 




[04 9] 



E 
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[03 3] 




[03 5] 

92 82 ,92 82 
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[03 6] [13 8] [03 9] 




93 : p^b ms<o^m»m) 



[1242] [B4 3] 
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[04 4] 
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1000 - 
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[04 6] 

92(P + ) 92CP+) 

Z 



94(P+) 



p 

31 



P ;-64 



68 94(p ^68 NT 



^-62 



_94(P + ) 



I6BT 



[05 1] 




[04 5] 



m 



94(P + ) 
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67 67 
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P :-64 

S 94(P + ) 
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[%fr B ] ^Pfifc 1 3$4fl 1 3B (2 0 0 1. 4. 1 3) 

[&Bf!#^] ^fBB¥ 8-3 1 64 7 9 
[ft«B]?*8¥llfl29B (1 9 9 6. 1 1. 2 9) 

wm^m 'jkm&&vtm8 - 3 1 6 5 

[HBia#*t] <8St¥8-5 4 6 5 6 

H01L 29/78 
[F I] 
H01L 29/78 655 E 

652 H 

653 C 



[time] ¥s£l 2<Z3R 2 9B (2 0 0 0. 3. 2 
9) 

&m*m i ] 

immm i ] mm?- bm^m^m\z^x, 

m 1 ¥£2 ©£ffi£Wf 3?fl 1 Sgm§J©£§ l ©¥ig#JI 

z\om i ©¥J£#ii©fi i «^ffi±tiBK$nfc<g^iii6 
mmmowi 2 ^m^com 2 ©jmhsb 1 . 

2 ©¥8l#:B©;F*B*&i8&«fc D feift <^l*E«&««©Sf! 

c©s©rtg»cEK^nfc«6^at. 

C ©*6Sffil£:ft- b TfljfBMt 4 ©^SSttJI <h*H6] LTfftsB 

miWi4Rzfi&5<D¥mwm&tfi±.izmi5tt<tLtz&i © 

MtBH 1 ©¥3J#B©|g 2 ©£ffi±lciBIS$nfcm 2 © 

[§f*^2 ] sf;R3i 1 fria®©^y- bM*m&m 

B»C*3^T. 

ffiSBSaiffiKSs 3 ©#ig#Jf £ &® a lmibis 2 ©#3| 



[is*« 3 ] mum. 1 ce«©tt*y- 
bc&ht. 

mimtfmz$& 3 ©^^#:s 1*3 eg* s « t? £*rr s«s 

motmy- hm*m#i£iWiz£>^T. 
mtE.&2<D*m#;mtfM&m 1 ®*«#i5iitis 

S6l©#ig#B©S2©£ffif;:gB#WK:8aiUT^*Se 

immmsi mmm 1 & t^bis^ 3 ©wrn#> trie 

Miami ©¥W#:^i:^IBm2©^#:Bt©P B 1tC, S5 
fBSg 2 ©#^®©?FMiJjSfi[«t Y) fciSv^M«lJ8S© 

sg 2 ^m^©m 6 ©*«#S!S«ES3nT ^-5*6ity- 

BCfel^T, 

8913166 ©¥«#«*<, ffiSB^ 1 ©^^B^SilbS 
ISKi 1 ©#*#B©|g2 ©iffiCgPfl-fcjCSffiLT^-S 
*6^y- h^^#:^Bo 

[itt^7] »*Sl/j:ViUiS*S6©^-rn*ncSS 
®©*&^y- h^¥^^BfC*3t>T. 

fJSBfite. StMcM^J; o izmFl2titzm&.OM&miz 

m&m4e>¥mftmammm&, m*\zmm-rz>m&m 
&ffi<Dmiz&£.tiTmm.2tiT^2>!&m¥- bm^mi* 
mm. 

mmm. 8 ] imm 7 \ztmoiem?- 

MIBS4 ©¥3l#B©iItB®;^tilgBSfS 5 ©¥3i#B©- 
gpJc«fcO^Sc©^{4Smffitc53-fiJ$nT*3 0. 

©mfisajffi^mrtBjs»c»-3TH5§Bm 5 ©^^@©hS 
mmm 9 ] 8 KE8©«»y- h 



-\- 



mess i <DiEnm&, mz-mz&\,*T<D&mzm s <d 
m&m i o ] it jjtm ? \z%m<om&y- hm^mfc 

mm&commtf, ^(Dmmsv^mfomiz&m 
?%jjfaiz¥Ar>T&m2nT\,^zt&!$m£?z%&m 

iztmomm?- bm^m^m^z^x. 
ifEBS4(D^i^ ^(omtti^coffiftiz. mi mm 
mom 7 <D*mtem lt^ s > 
%&m7 (D^mfrmiz&rtttf&wmmz. m$zm4<D 
*mwm<D*(»mizm7 <D*m&m*^<^mz&rtz> 

inmm 1 2 ] m&m i 1 1 ©urna* 

wi&mom&z&m-rz&oizM&zti* s&e*2<b^ 

[ffi&m i 3 ] m&m 3 KE«<B*s»y- h 
mm\z^x. 

i&&m<w&m&&mTz>&oizMr8,2n. mzm2<D¥ 
mftmiz&tfzj: r) ^m^mmcDm^m i mmm&m 
8<D*m&m*. zzizmti. 
mmm8<D¥m&m&. mzmsv^mmz&mznx 

m&&ztm2±m&mj£?z>£:tihiz* mimmmo 
m i <D*m&m t i&jfimvommom 2 mnmcom 2 <d* 
mfcmtzmis. mzmi3Lmizim&mi<D*mftm 

mes 3 (D*mfcmv>mm \zm 1 w«s!<o^:>b« ^sa 
h5e^4(o^{*:^<d^s±^ > )%mm4<D¥m#m<D 



U SKl/^X h/t^->S:VX^ t LT82 ®if CD 

^FMft^a a iftffit s r 1 1: j: o r, mzm4<D*m 

Wfc»JBJc-r*« 3 <7)ftAXg<h, 

ffi±£, ffiES5<B¥*#Ji<0*ffi(0— K^fflifBlPgR 

E****«*a«ttt»*-r*^tfcj:^T, 4>&< 

t fcfl&ESS 4 o^»#Ji SKii-r «>J»S cd»^«J5E 
*©«ttE«iRBl*l»*'r«a! 1 ©RfcSlS*!:, 

WE»*aKr*«fc5^mE»»i»±tai«ft:&*»-r 
*»sn«:8jE*mff*«JEfli<oiipas^-e— 

n^tCioT-, ffiE*rt<B**#£faW«ffi£LT 

fflE«ftBERoaffi±RVSaE«tfflKSnfe**ft:cDS 
ffi±i:»Sisait§S2a)Siii < !:, 
J9E«»Ji©aH±^. 8»ES4G>##ft:JB©SffiRtf 

<h bTfiJE»»H&tf ffirEi(fiiftK^HSJM^I»56'r«)* 
89E*3©»SXStCcfcD8ffiUfcME*4&«»5(0 

21 «fc IZ ct o Tig 2 (Dlanm £ Mf&? z> urn h , 

[w^g 1 5 1 ttf^jg 1 4 \zum<Dmm / f- bm*m 
i^&m<DU^m\z^x. 

sxs£. 

[gjt^ 1 6 ] §ff:3<Jl 1 4 KE«E<P<S»y- Hgj^gf 
AT^>Xg<!:> 

ia-^^scaA g tifcgaE^«^sffi«-r -s^tc 
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ga EStexg-e^ ^n^fflg^g^aM^ 

1 8 3 gft&Jg l 7 fcE»<Ptt»y- Hgj^ag 

»EfflK»flcxg#, 

jjgfjlBj§ 6 1 8tf0^a^aA 

uyjjc&grrs g \z cfc o t»e» i <p*m»m *m 

ttE»2<P¥<MEW. ME»3<P¥3MML RtffflEflS 

&tfC4£bfc£#, cnS<PH«**C2<C3<C4£ft 
S«fc3H> ME»l<PaAXg^«fctfaitEa2(PaAX 

aKSB4(P^aift:a«tDt)^l»EttiBg<Pig^%7 

[it #g 2 1 3 gaacg 2 o >cEtt<pa»y- ha;^ 

fli>E» 3 (PaAXgtCfe 2 3|ggi<p;F»Ett<P& A 

m&m2 23 m&mi 4u^vm^m2 i<pn-rn 



a>E% i <oi»axga*» 

ME»S»jaLfc»lcMEggl|gSvX»fcLTgl j> 
WE» 2 O^lcfc Q fcT»EttftflS<P«n» 1 agm^j 

<o%zo>*mtom*. «>E«<pffi«K:»ri£-r^xg&^ 

[§f#3g2 3 3 Ig^gJ 4^bg^g2 1 gHvTn 
WE»l<Ql»5&Xg<P»K:, ffi>E»» ftStffcfflEiM 

^3cfctfft(tE%5(P^a»ft:]l<OgffiStC:, ^i^5^g 
ff»Q^«ft«gK^K»^g<iLftl^gg<oaA«T 

21; MES2(Q^igtfjBcbD%>^»Eft«g(pa^Sl 
[fjggg 2 4 3 g^tCJRjtffflfcfeglfcie 1 £gl 2 CO 

2 2 gt^^a^ 

fflE%2<P4 £ 3»tfJacfcD i b^»Efta| j S^ffi<, fl>gaa5 2 

<o^aitf »<pga±^iBRanfc» 2 ^mg^m 3 ^ 

g&|5gj 3 <P¥^ft:)g<P^B±tcaBKgnfcS 1 ^m^O 

2 mmmam 5 <D*tm#m&:* 

ME» 1 g)¥»(M(0WEtB 2 <P3Effi±fcB«SnfciB 

2<D±.mmt, 

WBSS 3 <P^8t{»« ME» 5 <P¥WEW £ KHfeg- tife 

^bTME»^jtffp3-r^«w«»tt«^. &mzjtmm£ 
m^m 2 5 3 mum 3 g>£gffgj^aEg 2 

[jg^a 2 6 3 mum 2 <D*mwm&mum 1 <p*m 

[if «S2 7 3 fli>E»lfecfctfg2g>^i»flc«g)W 
tc. WE»2g)4 £ 3»ffJB«bOt>^Wtt«g<OiBnSi2i> 
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[w^ja 2 8 ] mes 6 (o^jgtfjj^fflea i <p*m 
ttwanau m»Ki<D^m»m<oK2iD^miz»» 

[W^g2 9] ffifgBSl^m«ttfll)ia»4j3AtJCS5 

£*>t~, »i3»<sicp»i(P^ai[tfB^a2j»ma(DiB 

2(P^«Mj:6tl/. WE^^BfcttMEgSlcpaE 

3tffjia*ga itoe» 2 ^b^^ess 2 <P¥»frJia* 

(b) fflE¥3»fraag<P9&E»2£BK:» «SKK2<0^m 
(C) ME» 3 O^agtfJKDgB^a 1 gmjigsgj^ 

Batatas 1 mmm^m 4 ^M^s^gr^xg 

(d) ^E»4<P¥W£Jj<P^B<PfrK:, m2^l|^O^F 

O^ftfjOgEBSEfrtCfjl 2 5 <P¥gfrB 

gafl«fc»jfrr<5Xgfc, 

(e) MBW4PSMMEW. 33£tfffiB»5<P¥8reB-g 

n^ttogaBfci»igg»jfrrsxg£, 

(f) »Ett»t±fcai«»ft«fri>xg^, 

(g) MEgmtf^asgjl^M^t^^i^^ MES 

MEB8i £^ l TggEffi^MiM: * jaggs t »a 

(h) «>EW4fe,ttfg5<P^»ffJgi0gffi>cSfe^« 

wksht, fflEtt»«sg8;wK:i»acr^xgfc, 

(i) ffiEXglh) EcfcDgMlfcfflE»4<P¥yttB<P 
gg^flaES5(P^tfW<P&ffifc^Sfe^«fc^^. 

l^j^^T^2^^ga^^T^Xg^ £flg 
limms 2] MEXg(a) **, 



(a-2) g«¥W*g«ft:<P-;frjfcB±K:, Xh'^yt 
M#m 3 3 ] MEXg (a) &*, 

(a-D -^<D^ffi&^r%{&^]&mmm<Dm2mmM<D 

*mfcmm& zmmr a xg . 

(a-2) )%m*m{£mfc&<D-'jj3Lmzm 1 %m^cp^ 

wsaAT^xg^, 

(a-3) aaE— ^B^aAanfc^E^wft&att-r^ 
^^^t^i awg<offlEaB 1 ^WEB&regfrr* 

Xg£» j»^3B3 OSfe^W^3B3 1^E» 

CB>3ft3H3 4j MEXg (a-2) 

(a-2-1) »ll»ma<OT>Btt^OTE^Wt:S«ft:<OME 
[jjjj#g 3 5 ] fltEXg (a) Tflgj$SftSffiE¥3Mg 

\zmrz>. m&m3 o^mmm3 icE«<o»>y 

W*a3 6] MEXg (a) ifi. 
(a-1) z:o^j£B^W'r^fi^M^??iJgcDm2^m^^ 
^W»»«ft:arqs{i-r^Xgfc, 
(a-2) nb&*m#&fiL#<D—&±W<0±lz. 8 2»ai 

o^»EftsaAbfc»^ati[-r^iifctcj:oTHi>E»6 

(a-3) ffifE» 6 ^iigi^ii^g 1 mnm<D?FMVd 

iiigiixijt> ^«a^w^3B3 5^E«<o<fia 

[j>#^ 3 7 ] OTEXg (a-3) *L 
(a-3-1) {Bl»<ffl<PT>Bft&|»E»6<D^ff:B<0^ 
BtcatRftJUffiAf^Xg^ 
(a-3-2) MIB^ 6 (D¥g^l(?)^St:g^W(:aA^n 
fcffiB^jftft&attrrsxg£, ^fll^.^W^3B3 6K 

EW<p*a»y- hs^»frg»<ogiB^a, 

[g^a 3 8 ] MESS 2 <P¥W fri§> ME» 3 (D^M 

C2<C3<C4^^^>^^tc, HffEXg(b) 4d^^buE 
Xg(c) ififft*t>tlZ* m&m3 Oft^L|f^3H3 7<P 

^mfrfcEH(Pift»y-- M^gtfs§^gi^fe 0 

[MtjE2] 
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HfIE»aUHB*] 0 0 3 5 

[0 0 3 5] SI 4<DftW<D&m%m** ffii^-h^ 

s i ^sstcattcffi i (o^w^ji^su l Aires 2 £® 

SSSMlit, fflnB¥Wtt£«a>jHrG&2£Sk:, 
IB 2 ^S^^(DS 3 CD£*#@^»JGS 2 ®4£*{tJI® 

»4<B¥*#»<D«nB±K:, S»SS4<D*2»#JI(DSffi 

ft£ftALifc«T*;i£K:«i;oT, ffiE»4fl)*»#i 
©*B5»#fcB 2 agm^SOS 5 4>¥W#Jieaft&9fi: 
Mt§«3©ttAIgt, 89GSM<B¥»ft«3EflB*3 

%mmmm* * t ur«irG¥»*atE&a«w^i» 

5£f SC^KcfcoT, ^ft<fc*> AMES 4 

jmt*»s©»«»j«u *QBMG»KK*iiit£-r 
£tf mries 5 ©^w^ii-tn-enosns^wwR&jRfli 

nSlOIgt, ffiGft&«K?SJ:5lcffiG»M 

±ic»«**«B'r**i©«BiBi. mmstatm 
mmmft z m$m<D m □ gs£ t-« fci**-r* c t iz £ 

oT, WIBSP*9<D^m^^*J»mffii:bT^-rS2 0(^ 
ilgt, ffifGiB»K<Z)^ffi±Xtf89E»fc:aR$n& 

S9Gtt»)i©«B±^, HaGS4©^W»Jl<D*ffiatf 

t UTfl9G*6»JiR^TOG»»RSraSiMJw»a6r 
3«JIi<h, ffiG*3<D|*£XBfc«fcD«aLfcffi 
GS4RtfS5<D¥»#B<BSffi©±fc»«#*»«-r 
£-<hlCcfcoTSl©£Sffi£^rr£Xg£, B5IB¥ 

•toTSB2 0i«i€:»rtT*xat- £i8A£o 
[^«*iE 3 ] 
HSlE#ft§gi€] a^ifflS 
HSIE*f*BB*] 0 0 5 1 

HffiErtB] 



[0 0 5 1 ] S3 0<D*ffl(&Bi6#Sstt, SS2, t 8*&tt 
S2 9<D*lJH©*fcjRy- HS!**ft:gH<7)«ifi-Sffi^*5 

cD^F^oaA^fTt>nfe^tc, WG»(Di^SfcttiRK 

s 1 £s 2 <p jfesswrsas i ^m^cos 1 o^g^n 

ei0SlO^#:^cDftuIBSlO^B±^BBR^n 

fcas2»Bg<PB2o4M»tt«fc, «fCS2<o^attf:ji 
\zststtstittm 2 mnm<om 3 (D^m»mt. uses 3 

<P4 £ #ft«g)SS±KiBRanfe% l aj|SgjcPS4 od¥ 
gffltfc. ^<PtB4<o^flg«<ogBpt3aiR^^IBig$ 

n, mzm4(D*m<£m&ftLTmazm3<D¥m&m^ 
B»m<pmBhittRi&5<D¥m»m<DmB&z*it£tfi^ 

Gg2<P£ffi±KgaK$nfcfj§2cP^m«£» ffrgBS3 

<p¥3>ft« £ mibs 5 n^mgm <h tc^^n^c Mgas 4 

G^^MlSl^MMSM^j tjggjQis, S3 20 
mtz&^T* mKK3<D^m»mtfitf!Km2<D^m»m 

cfcPfeW^, S3 3 <PgSW<P^fllTtt, S3l£fcteS 

3 2<ogsw<pj»»y-ha^aM»an^^T, mibs 
2 «^a>G» 1 ^g^M^gak^MM 1 g> 

¥atft«<DS2<P^ffitCffl»W^gMUT^^o S3 4 
OgMOSlttt, S3 l£fcteS3 2(D&9HDffimy 

-bsi¥m»&m\z&\,*x* mzmi&&ztm2<D*m 
fcmomz* ffitzm2<p¥m&m<£r)ttffl.Mmm<Dm 

^R2mnM<D&6<D*mftMt>*&Wi2tXT^2>. S3 

ftrnzwrnv. a»»i<p^»ft:«<os2(oj£B^8g^ 

WtCgMUTl^, S3 6 (PfgBjcp S3 lft 
[CfelvT, fl}GaSl£BB#fflGaS4;fe£tfg5 0¥*g 

ftii^(o<ftg)^giff«^ttgjaanT^^ft^>, S3 7 

&E*3HT, (a) %l;fe«fct*ffS2£B£«gT*££fc 
1C» 1 1 1 (D^i^l 2 if 2 

Sj^gffibMGS 2 jEffifctefflEgS 2 (P^aftl^Bffi 
f^^M^Mt^Ig^, (b) iSG^gtfgg 
©MI5S2^Mtc, MG»2<0¥»tfB<D^F>BttMlgJ: 

0 t>»i(r^mfc«g^» 2 awsKQTWttftaA mat 

n:^KJ:ot, !B2g<Siag)»3(DaMHBfeMM 
tB2g)4 £ »fWB<Ogffi«»^»j5g-raxgfc, (c)iftgB 
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^ l ili^^4 (d) 
ffitES4<P4*3gttWtPga(P4 , K:» S 2 ^Sica^M^ 

«W^»BBT^Xgfc, (e) TOEIB4<P¥*M*JB» 
ME» 5 (P¥^l^ftfft(Q»aBt:«ftKft»it 

-raxgfc, (f) mmmm±\zmm&*mm?z>xm 

(g) «HB»«ftfeggiWK:»£T&^fcfc«fcO. w 

gats 3 <D*m»m t mess 5 <D*m&m t e aamfcrn 

^fiET£Xg£, (h) mES4j3<fct^5<P¥3lfrJl<P 

jjT£Xg<h, (i) IHElilh) \z££MM^mv% 
4 <P^#W<PgB£fflE3B 5 <0^8tfrJB<Pga t}Z& 

»«&»<frr&xgfc» u) WfE^attfatRoWEiB i 

Ttt, S3 7 hS^gftSBflDBa^ 

fejc^vr, mzm4<D*m&mtiWf&t£nfcmzm?. 
s 3 (P^attfjitf mte» 2 g^mtiEM* o *>» < ft* «t 

OjZ. MfE»3<D^aift:W^j6RSn^, S3 9<PfgBJ 

pant^a-m, S37 ^fctta 3 8 <pasw<p<aiiy— 

gflrrsxgfc. (a-2) gflE^i»tfgtgflgCD-3SF3£B± 

a^ara, S3 7$fcttS3 8g)»wo»»y- n 

*m#&W<OM3&5&\Z&\,*T* WBXg(a) a*, Ca- 
ll -o<oj£ag:fi-rsfi^FiKft«g(D%2 3»ma!<D^ 

Wfrg«ftg*Pflrrsxg4:. (a-2) S 
(P-^Bit:S 1 OTS(P^«»tttAt<&Ii fc. (a 

-3) ME-^B^aAanfcfti>E^F>B«fttt«'r^c 
^tc cfco rs i ggaogaES i 4M»ftwg»jfrrsx 

MEI§la-a **» (a-2-1> S 1 ggg<P3F«tt&HaE 
¥»»»«flgg)mE-j&^fBKg«ftK:ffiA-r-6Xg, 



S38 (P%iM<P<6ay- ha^ftggipgia^ra^^ 
ht, ^Exg(a) asaan^Mtg±»ffig«gL 1 
ibs i <04 £ »^WfcME»2<p#atft:B(proK:^#an 

»-rs, S4 3(o^(o»a^am S4 2co^bjco 
hi^Sl^^at:fe^x, MExs 
(a) gf, (a-1) ^g>3£BS%TStt^>E»aig<OfB2 

awa<D¥aiftgtgtfswr^xgfc, (a-2) me^ 
a u ft«t:«;»ts fc ^ jt 2liig 6 v>*mfrm & 

j^tjl§^ (a-3) StfES6 0^#jjcD^B^S 
i aragcp^iKft A b fcft fcffittrt a £££cfcoT 
TOE»l(P¥gftJlfc^fiET*Xga:, £ffifx.£<, S4 

4(DggB<oga^aT«, S4 3(o^m<Dmm^f- hm 
*mfcmmommjjmz&^T. aaExgu-3) & % ( a 

-3-1) Sl#g^O^M^^BuES6(7)^#:J§CD^S 
[CggMj^aAt^Xg^ (a-3-2) WfE»6<P¥aM*: 

Ji<ogBK:a^»^aAanfeME^>Btt^ffi«tT^x 

g<h, S4 5<P3El|Ji<Pgi6;frteTte, S3 7 

^t^S4 4o^fn^^B^j^hi^g 
m<pm^mz^x. mR$&2<D*m»m* mes3 

H«rtK:2<C3<C4 3 MEXg(b) 43£ 

[¥IIHt2E4] 

mmttMtmm&] 0199 

[*IIEl*3*] 

[0 1 9 9] S3 O^^iiy- hffl**ffSK(D 
<OftArt*fT*>nfcftt;:, »<0rtSt3»»K«:^dtL, 

^LS3 6 <D^-rtlfr<D$£W<DmW-Cte* SICO^BJCO 

S3 7&^iS4 5<pi^rn^g)%w<o«is^atf«, 
si 4o%B^g)iiy- hi^Mi^aig^^n 
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